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ABSTRACT
According to Competence Motivation Theory (Harter, 1978; Weiss 2000), children are more
likely to participate in behaviours such as physical activity if their experiences are enjoyable,
with enjoyment coming from several sources. These include actual competence (how good they
are at the behaviour), social support (for the behaviour from significant others) and perceived
physical competence (how good they think they are at the behaviour). Constructs within this
theory have been tested among children using sports participation as a proxy measure of
physical activity (Ulrich, 1987). However, more accurate methods of measuring physical
activity that can provide objective data for this behaviour among children now exist.

The purpose of the current study was to investigate cross-sectional relationships between the
following constructs of Competence Motivation Theory: actual competence (fundamental
movement skill proficiency), perceived physical competence, social support for physical
activity, enjoyment of physical activity and objectively measured physical activity among
children and adolescents. The sample comprised 288 children and adolescents from upper
primary (Years 5 and 6; n = 121) and lower secondary (Years 7 and 8; n = 167) school. Actual
competence was process-assessed using a battery of 12 fundamental movement skills based on
criteria from the Get skilled: Get active checklists (NSW Department of Education and
Training, 2000). Perceived physical competence was measured using a modified version of the
Self-Perception Profile for Children (Harter, 1985). Students were asked about the level of
social support they received from parents, siblings and peers to participate in physical activity
(Saunders, Pate, Felton, Dowda, Weinrich, Ward, et al. 1997) and about their levels of
enjoyment towards physical activity (Motl, Dishman, Saunders, Dowda, Felton, & Pate, 2001).
Physical activity was measured using Actigraph 7164 accelerometers. The number of minutes
III

per week spent in moderate physical activity (MPA), vigorous physical activity (VPA),
moderate-to-vigorous physical activity (MVPA), and total physical activity (TPA) were used in
statistical analyses. Relationships between actual competence, perceived physical competence,
social support, enjoyment and physical activity, were examined using separate multiple
regression models for each age and gender group (primary school boys and girls, and high
school boys and girls), with the different physical activity outcomes as the criterion variables.

For primary school boys, no constructs of Competence Motivation Theory predicted MPA, and
actual competence was the only predictor of VPA. For primary school girls, family support and
peer support were predictors of MPA and were marginally associated with MVPA and actual
competence was a predictor of VPA. For high school boys and girls, no constructs of
Competence Motivation Theory predicted MPA, VPA or MVPA. None of the constructs of
Competence Motivation Theory were associated with TPA for any sex or year group. There
was a marginally significant association between actual competence and TPA for primary
school girls although only 6% of the variation was explained by the constructs of Competence
Motivation Theory. Interestingly, for primary and high school boys and for high school girls all
constructs of Competence Motivation Theory (actual competence, perceived physical
competence, family support, and peer support) were significantly related to enjoyment of
physical activity. For primary school girls, only actual and perceived physical competence
were related to enjoyment of physical activity.

The findings from the current study differ from prior investigations that have examined the
relationships between constructs of Competence Motivation Theory and self-reported physical
activity in children and adolescents. They suggest that Competence Motivation Theory may
have limited empirical support among older children and adolescents, and that other factors
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external to Competence Motivation Theory may be stronger correlates of objectively measured
physical activity in these age groups.
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Chapter 1 - INTRODUCTION
Many health benefits are derived from regular participation in physical activity during
childhood and adolescence. These include prevention of unhealthy weight gain, increased bone
strength and enhanced self-esteem (Boreham & Riddoch, 2001; Strong, Malina, Blimkie,
Daniels, Dishman, Gutin et al., 2005). In Australia, the physical activity recommendations for
5- to 18-year-olds state that all children and young people should participate in at least 60
minutes of moderate-to-vigorous intensity physical activity (MVPA) every day (Department of
Health and Ageing, 2004). Approximately one-quarter of Australian children and youth are not
participating in the recommended amounts of physical activity (Cancer Council of Australia &
National Heart Foundation, 2011; Hardy, Okely, Booth & Dobbins, 2008; Okely, Booth,
Hardy, Denney-Wilson & Dobbins, 2008; Spinks, Macpherson, Bain & McClure, 2006).
A first step to promoting physical activity among young people is to understand the factors
that influence individual participation in physical activity. Some potential factors may include
how adept children think they are in the physical activity domain (perceived physical
competence), and how capable they actually are in the skills, such as fundamental movement
skills (FMS), used to participate in physical activity (actual competence), along with the social
support received from significant others, and their enjoyment of physical activity (Weiss,
2000).
The notion that actual and perceived physical competence, social support and enjoyment
may be predictors of physical activity is outlined in Competence Motivation Theory (Weiss,
2000). This theory posits that children’s and adolescent’s actual and perceived physical
competence and social support for physical activity influence their participation in physical
activity. Studies to date have found positive associations between physical activity and actual
competence (Hume, Okely, Bagley, Telford, Booth, Crawford et al., 2008; Wrotniak, Epstein,
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Dorn, Jones & Kondilis, 2006; Okely, Booth & Patterson, 2001), social support (Bois,
Sarrazin, Brustad, Trouilloud & Cury, 2005; Heitzler, Levin Martin, Duke & Huhman, 2006),
enjoyment (Dishman, Motl, Saunders, Felton, Ward, Dowda et al., 2005), and perceived
physical competence (Bois et al., 2005; Davison, Downs & Birch, 2006) among children and
adolescents. However, the relationships among the constructs of Competence Motivation
Theory and physical activity have not been examined simultaneously in this age group, using
an objective measure of physical activity.
1.1 PURPOSE OF THE STUDY
In light of this, the purpose of this study, and its original contribution to the literature, was to
examine the cross-sectional relationships between the constructs of Competence Motivation
Theory (actual competence, perceived physical competence, social support, and enjoyment)
and objectively measured physical activity among children and adolescents in upper primary
and lower secondary school years (approximately aged 9 through 14 years). As stated, the
physical activity guidelines for children and youth specify 60 minutes of moderate-to-vigorous
intensity physical activity (MVPA) should be accumulate each day, so it is important to
understand the theoretical constructs that correlate with moderate-to-vigorous intensity
physical activity (MVPA). However, from this analysis it is difficult to determine if there is a
relationship between the construct and moderate intensity physical activity (MPA) or vigorous
intensity physical activity (VPA). Likewise, it is common in the literature to report associations
separately for moderate physical activity (MPA) and vigorous physical activity (VPA), thus
specific analysis examining the associations between the constructs of Competence Motivation
Theory and MPA, VPA and MVPA was undertaken.
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1.2 RESEARCH QUESTIONS
The specific research questions that guided the study were:
1.

Are the constructs of Competence Motivation Theory (actual competence, perceived
physical competence, social support, and enjoyment) associated with objectively measured
moderate physical activity (MPA) in children and adolescents?

2.

Are the constructs of Competence Motivation Theory (actual competence, perceived
physical competence, social support, and enjoyment) associated with objectively measured
vigorous physical activity (VPA) in children and adolescents?

3.

Are the constructs of Competence Motivation Theory (actual competence, perceived
physical competence, social support, and enjoyment) associated with objectively measured
MVPA in children and adolescents?

4.

Are the constructs of Competence Motivation Theory (actual competence, perceived
physical competence, social support, and enjoyment) associated with objectively measured
total physical activity (TPA) in children and adolescents?
1.3 RESEARCH HYPOTHESES

1.

The constructs of Competence Motivation Theory (actual competence, perceived physical
competence, social support, and enjoyment) will be associated with objectively measured
MPA in children and adolescents.

2.

The constructs of Competence Motivation Theory (actual competence, perceived physical
competence, social support, and enjoyment) will be associated with objectively measured
VPA in children and adolescents.

3.

The constructs of Competence Motivation Theory (actual competence, perceived physical
competence, social support, and enjoyment) will be associated with objectively measured
MVPA in children and adolescents.
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4.

The constructs of Competence Motivation Theory (actual competence, perceived physical
competence, social support, and enjoyment) will be associated with objectively measured
TPA in children and adolescents.
1.4 SIGNIFICANCE OF THE STUDY

The significance of the current study is twofold. Firstly, there exists a broader health issue
relating to participation in physical activity to which the current study can make an important
contribution. Secondly, the current study is significant to research and teaching in physical
education. It has the potential to directly impact upon the methods for the teaching of Personal
Development, Health and Physical Education (PDHPE) and movement experiences to children
and adolescents from Kindergarten to Year 10.
Participation in physical activity provides substantial health benefits for children and
adolescents. These include increased bone mass, improved psychosocial outcomes and the
maintenance of a healthy weight (Strong et al., 2005). The latter benefit is currently of
particular importance considering the high and increasing prevalence of overweight and obesity
among Australian children and adolescents (Cancer Council of Australia & National Heart
Foundation, 2011). In order to prevent child and adolescent obesity one of the key behaviours
to promote is physical activity. Popular behavioural theories such as Social Cognitive Theory
(Bandura, 1986), Theory of Reasoned Action (Azjen & Fishbein, 1980) and Theory of Planned
Behaviour (Azjen, 1985; 1991) have generally been unsuccessful in explaining a large
proportion of the variance in physical activity in children and adolescents. Alternate theories
such as Competence Motivation Theory are worth examining in order to understand the factors
that influence physical activity in these age groups.
The promotion of physical activity among children and youth requires understanding and
testing of theories of physical activity behaviour. By examining the theoretically proposed
constructs in Competence Motivation Theory, this research assisted in providing targets for
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interventions and for teaching and learning programs. As the current study examined the
correlates of physical activity behaviour and tested a physical activity theory, it is important for
all individuals attempting to promote physical activity in young people. This includes teachers,
coaches, parents, after-school physical activity leaders and youth health promoters.
As well as this, the current study had well-established links with the Personal
Development, Health and Physical Education (PDHPE) Kindergarten to Year 6 (primary
school) (Board of Studies, 2007) and Years 7-10 (secondary school) syllabi (Board of Studies,
2007). Actual competence or fundamental movement skill proficiency, is taught in each stage
of the K-6 syllabus and reinforced in Strand 2 (Movement Skill and Performance) and Strand 4
(Lifelong Physical Activity) in Years 7-10. The 12 fundamental movement skills (actual
competence) are placed in the Games and Sports and Active Lifestyle content strands, with the
12 skills being taught from Early Stage 1 (Kindergarten) to Stage 3 (Years 5 and 6).
Actual competence and perceived physical competence is developed through the Skill
outcome (in the PDHPE syllabus) Moving, for each of Early Stage 1 to Stage 5 (Kindergarten
to Year 10). The value of physical activity, social support and enjoyment is reinforced in the
Values and Attitudes outcome, V5 (Willingly participates in regular physical activity) in K-6
and skill outcomes 4.14 (Engages successfully in a wide range of movement situations that
display an understanding of how and why people move) and 5.14 (Confidently uses movement
to satisfy personal needs and interests) in Years 7-10 and in the content strand Lifelong
Physical Activity in Years 7-10. New South Wales Department of Education and Training
initiatives such as Get skilled: Get active (DET, 2000), The Gold Medal Fitness Program
(Wright, Konza, Hearne & Okely, 2008) and the Premier’s Sporting Challenge (2008-2011)
(DET, 2007) reinforce and support the theoretical framework of this study. Extensive reference
to the constructs of Competence Motivation Theory is evident in the PDHPE syllabi and it
would be beneficial to build the evidence base for their relationship to physical activity and for

5

justifying their important place in the syllabi. Additionally, the PDHPE Literature Review
highlights Competence Motivation Theory as a valuable framework for understanding the
factors that influence physical activity participation among children and adolescents, and
supports the adoption of this theory for effective “Approaches to Physical Education and the
promotion of physical activity for junior secondary students” (Board of Studies, 2002, p.20).
The integrated nature of these syllabi supports Competence Motivation Theory and the model
outlined in Figure 2.2 (p. 61).
1.5 OVERVIEW OF METHODOLOGY
Prior research has used a variety of methodologies to assess physical activity and to examine
associations between potential correlates and physical activity behaviour in children and
adolescents. For this study, data were collected from a convenience sample of children and
adolescents, using cross-sectional survey research methodology and a correlational research
design. According to Borg and Gall (1983) and Thomas and Nelson (1996), cross-sectional
survey research is classed as a method of systematic, descriptive data collection allowing the
researcher to determine current practices or opinions from a specific population at one point in
time.
This approach was used to examine the relationships between selected variables and
involved the use of objective measures, questionnaires and observational checklists of
dependent and independent variables. Although causality cannot be inferred from this
descriptive study, the acceptance or rejection of specific research hypotheses can provide
valuable information in the design of subsequent longitudinal and experimental studies.
1.6 LIMITATIONS
Although all efforts were made to adhere to standardised research design and consistent study
protocol, uncontrollable circumstances existed that may have influenced the results of the
study, which require identification.
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1.

Convenience sampling limited the representativeness of the sample. Participants were
conveniently selected from three primary and three high schools and this was not a true
representation of children and adolescents in NSW or Australia.

2.

Perceived physical competence, social support and enjoyment were assessed via a selfreport questionnaire. As such, it was assumed that respondents answered honestly.

3.

The study was cross-sectional in design, therefore only relationships between actual
competence, perceived physical competence, social support, enjoyment and physical
activity could be made – no causal inferences were possible.

4.

Restriction in equipment use meant that the data were collected between the months of
March and November 2005 and seasonal variations in exercise patterns may need to be
taken into consideration when interpreting the findings (Mattocks, Leary, Ness, Deere,
Saunders, Kirkby et al., 2007).

5.

There are limitations associated with the use of Actigraph 7164 accelerometers. These
include: subject compliance because they are not able to be worn during water based and
contact activities; and the inability of the device to accurately detect all body movements,
for example cycling, stair walking and weight training activities (Corder, Brage &
Ekelund, 2007). As the accelerometer was uniaxial and measured movement in the vertical
plane (MTI Health Services) only, the accelerometer may be subject to underestimating the
movement intensities of the aforementioned activities.
1.7 DELIMITATIONS

This study was delimited in the following manner:
1.

The subjects were Years 5, 6, 7 and 8 students enrolled in three primary and three
secondary schools in Sydney, NSW, Australia. Only those students from selected schools
were invited to participate in the study. Participants were selected on the basis of location
and accessibility.
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2.

Actual competence was measured using the Get skilled: Get active fundamental movement
skills checklists (NSW DET, 2000). Actual competence was specifically a measure of
fundamental movement skill proficiency.

3.

Perceived physical competence in the physical activity domain was assessed using a
modified version of the Self-Perception Profile for Children (Harter, 1985). Six questions
assessing participants’ perceived athletic competence were used from Harter’s (1985)
original profile and another 12 questions assessed participants’ perceptions of competence
in specific fundamental movement skills.

4.

Physical activity related social support was measured using the Family and Peer Support
Index (Saunders et al. 1997). This questionnaire contained 15 questions examining social
support from family members and three questions focused on social support from peers.

5.

Enjoyment of physical activity was measured using the Physical Activity Enjoyment Scale
modified for adolescents (Motl et al., 2001).

6.

Physical activity was determined over one school week using accelerometry. Physical
activity was limited to this measure in its definition within the current study.
1.8 DEFINITION OF TERMS

It is important in this diverse area to clearly define the following terms used in the context of
this study.
1.

Physical Activity: “bodily movement that is produced by the contraction of skeletal
muscle and that substantially increases energy expenditure” (U.S. Department of Health
and Human Services, 1996, p.21).

2.

Moderate intensity physical activity: Moderate physical activity is physical activity that is
undertaken at 3.0 to 5.9 times the intensity of rest (ranging from 3 to 6 METS of energy
expenditure) (Aaron, Kriska, Dearwater, Cauley, Metz & LaPorte, 1995). Moderate
physical activity does not include exercise that is undertaken at vigorous intensity.
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Moderate physical activity includes activities that use large muscle groups and are at least
equivalent to brisk walking. In addition to walking, moderate-intensity physical activities
may include some forms of swimming, cycling, dancing, and various domestic activities
(CDC, 1997).
3.

Vigorous intensity physical activity: Vigorous physical activity is physical activity that is
undertaken at 6.0 or more times the intensity of rest (greater than or equal to 6.0 METS of
energy expenditure (Aaron, Kriska, Dearwater, Cauley, Metz & LaPorte, 1995)). In
addition to jogging or running, this may include aerobic dancing, and skipping/jumping
rope (CDC, 1997).

4.

Moderate-to-vigorous intensity physical activity: includes moderate physical activity and
vigorous physical activity ranging from 3 to <6 METS of energy expenditure. Moderateto-vigorous intensity physical activity involves a range of activities from brisk walking to
jogging and sprinting (CDC, 1997).

5.

Total physical activity: total activity counts per day that participants wore an
accelerometer. This outcome represents children’s total intensity of physical activity,
averaged over the week of activity monitoring.

6.

Actual competence: those utilitarian skills that children use to enhance their quality of life.
They are necessary for children to function in the environment, and form the basis of
competent movement (Pangrazi, 1998), for example, running, jumping, catching, throwing
and kicking.

7.

Children: those in upper primary school (Years 5 and 6; aged 10- to 12-years and defined
as aged < 12-years).

8.

Adolescents: those in lower secondary school (Years 7 and 8; aged 12- to 14-years and
defined as ≥ 12-years to 20-years of age).
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9.

Actigraph 7164 accelerometer: measures integrated accelerations in the vertical plane.
Accelerometers provide a count value for each sampling interval or epoch which can be
used to estimate frequency, duration and intensity of physical activity (Corder et al., 2007).

10. Perceived competence: a "student's sense of what they can do and how good they are at
different tasks" (Xiang & Lee, 1998, p. 231).
11. Perceived Physical Competence: "how children evaluate how adequate they are in sports
and physical activities” (Weiss, 2000, p. 2).
12. Personal Development, Health and Physical Education (PDHPE) - One of the NSW Board
of Studies six Key Learning Areas for school students from Kindergarten through to Year
12.
13. Physical Education (PE): the traditional term for school physical education curriculum
area. This area of study utilises learning in the cognitive, affective and psychomotor
domains, exploring movement through games or play in an educational setting. Students
participate in physical education (PE) rather than study it (Anderson, 1989).
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Chapter 2 - LITERATURE REVIEW AND THEORETICAL
FRAMEWORK
To review and critique the area of physical activity and young people, a behavioural
epidemiology framework (Sallis & Owen, 1999) was used to guide the structure for this
chapter. This comprehensive framework outlines the steps researchers should follow to
construct a cogent rationale for understanding and promoting physical activity among young
people.
This chapter will review the following three components of this behavioural epidemiology
framework: (i) the health benefits of physical activity, (ii) physical activity participation levels
of children and adolescents in Australia and, (iii) the factors that influence physical activity and
the theories that have been developed and tested for promoting physical activity participation in
young people. As the current study was interested in testing the ability of Competence
Motivation Theory (Harter, 1982) in predicting physical activity among children and
adolescents, this chapter reviewed and critiqued Competence Motivation Theory and its
constructs. To do this, the evidence examining the relationships between each construct of
Competence Motivation Theory and physical activity was reviewed in the final section of this
chapter.
2.1 HEALTH BENEFITS OF PHYSICAL ACTIVITY FOR CHILDREN AND
ADOLESCENTS
When providing a rationale for promoting physical activity among children and adolescents, it
was important to consider all pathways in which physical activity during childhood and
adolescence can be beneficial to one’s health. A framework proposed by Blair, Clark, Cureton
and Powell (1989) (Figure 2.1) provided a suitable model for this examination. This framework
posits that there may be direct links between physical activity and health benefits in childhood

11

and adolescence. Further, physical activity in childhood and adolescence may have a direct link
to physical activity and health in adulthood.

A

Childhood
Activity

Childhood
Health

B
C

Adult
Activity

E

D

Adult
Health

Figure 2-1: A conceptual framework for promoting physical activity in children
and adolescents (Blair et al., 1989).

Blair et al.’s framework was appropriate for examining short (relationship A) and long term
(directly through B, or indirectly through C then D, or A then E) health benefits of physical
activity in children and adolescents. For the purpose of the current study, only relationships A
through D were relevant and were examined.
2.1.1 RELATIONSHIP A - CHILDHOOD ACTIVITY AND CHILDHOOD HEALTH
Physical activity is considered to be a positive health behaviour and one that should be
promoted during the developmental years of childhood. This rationale is based on the direct or
immediate health benefits that physical activity can provide to children and adolescents. The
evidence for the immediate benefits of physical activity for children and adolescents will now
be reviewed. For the purpose of the current study, children are defined as < 12years of age and
adolescents are defined as ≥ 12-years to 20-years of age.
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2.1.1.1 Musculoskeletal health
Muscular strength and endurance are important components of health-related fitness

(U. S.

Department of Health and Human Services (USDHHS), 1996; Strong et al., 2005). Muscular
endurance is defined as the muscle’s ability to continue to perform without fatigue (USDHHS,
1996; Wilmore & Costill, 2004), whereas muscular strength is the ability of the muscle to exert
force (USDHHS, 1996; Wilmore & Costill, 2004). Muscular strength and endurance are
important in childhood and adolescence to increase cardiovascular health and to perform
movement skills such as throwing and kicking, and everyday activities such as walking (WHO,
2007).
Strong et al. (2005) examined the benefits of physical activity on muscular strength and
endurance in a systematic review. This review identified three longitudinal studies with
samples ranging from 60 to 180 participants (Beunen, Malina, Renson, Simons, Ostyn &
Lefevre, 1992; Verschuur 1987; Kemper & van Mechelen, 1995). Participants in these studies
were aged 13-years at baseline, and follow-up periods varied from one-year intervals to sixyear intervals. Results consistently indicated that participants who did more physical activity at
baseline had higher levels of muscular endurance at follow-up (Beunen, Malina, Renson,
Simons, Ostyn & Lefevre, 1992; Verschuur 1987; Kemper & van Mechelen, 1995).
Additionally, 16 experimental studies (all N > 60) were reviewed among children and
adolescents with ages ranging from 5 years to 21 years. Results from these studies found
improvements in muscular strength and endurance through participation in a regular physical
activity program. This physical activity was predominantly in the form of resistance training,
two or three times per week, for at least 10 weeks. Based on the evidence from both
experimental and longitudinal studies in this review, it can be concluded that physical activity
has a positive impact on muscular strength and endurance in children and adolescents (Strong
et al., 2005).
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Bone health is a collective term referring to bone strength, mass and composition.
Genetics, biological factors, the patterns of growth in childhood, and nutritional exposure
during pregnancy, infancy and into adolescence all influence a young person’s bone health
(Prentice, Schoenmakers, Laskey, de Bono, Ginty & Goldberg, 2006). While genetics is a
major determinant of bone health, there is considerable evidence that physical activity is an
important non-hereditary factor (Kun, Greenfield, Xueqin, & Fraser, 2001; Nurmi-Lawton,
Baxter-Jones, Mirwald, Bishop, Taylor, Cooper et al., 2004). More than 90% of peak bone
mass is attained during childhood and adolescence (Davies, Evans, & Gregory, 2005).
Childhood and adolescence may be an important stage for bone responses to weight
bearing physical activity. A systematic review by MacKelvie, Khan and McKay (2002)
examined eight exercise-based intervention studies including five randomised and three nonrandomised studies in children (four studies with children aged 5.0- to 11.8-years) and
adolescents (two studies with participants aged 13.0- to 16.2-years). Two of the studies
included both children and adolescents, specifically girls from 10.1- to 13.7-years of age. The
exercise interventions largely took place in schools (5/8 studies) as an additional weight
bearing program three times per week for 7 to 10 months in duration or during researcher
delivered sessions two or three times per week for six and a half months to nine months in
duration. Dual Energy X-ray Absorptiometry (DEXA) was used to measure bone mineral
changes, and the results were reported as the percentage difference in bone mineral gains (bone
mineral density (BMD) and bone mineral content (BMC)) between the exercise and control
groups.
Bone mineral gains were greater at a range of skeletal sites in the intervention group
(lumbar spine +2.8% BMC to +3.1% BMC) when compared with control groups as a result of
increases in exercise time and/or impact (Bradney, Pearce, Naughton, Sullivan, Bass, Beck et
al., 1998; Fuchs, Bauer & Snow, 2001). Less intensive exercise programs had a positive

14

response at the trochanter (+1.4% BMD, p<0.01), the femoral neck (+1.9% TO +4.5% BMC)
and lumbar spine (+1.8% BMC) (Morris, Naughton, Gibbs, Carlson & Wark, 1997; MacKelvie
et al., 2002). These studies demonstrated that in children and adolescents, bone may be
responsive to weight bearing exercise and that childhood may be a critical period for bone
response to weight bearing exercise (MacKelvie et al., 2002).
A number of studies reviewed by Strong et al. (2005), including four prospective and three
retrospective longitudinal studies, examined the relationship between physical activity in
childhood (from 5 years) and bone mass in childhood and adolescence with follow-up periods
ranging from 1 year to 15 years. This review also included eight correlational studies in healthy
children and adolescents and provided evidence on the relationship between physical activity
and bone density. Further, eleven experimental studies were also included in the review by
Strong et al. (2005). The interventions involved weight-bearing physical activity programs
ranging from 10 to 60 minutes in duration for 2 to 3 days per week with programs ranging from
7 to 10 months in length. These experimental, longitudinal and cross-sectional studies outlined
in the review by Strong et al. (2005), suggest that weight-bearing physical activity (e.g. sports
such as gymnastics) can promote bone health through influencing skeletal tissue, bone mineral
content and bone mineral density in young people. The majority of these studies found positive
beneficial effects on bone health from regular involvement in physical activity during
childhood and adolescence. Likewise, the evidence from a systematic review by MacKelvie,
Khan and McKay (2002) also demonstrates the importance of weight bearing exercise during
childhood and early adolescence for subsequent bone health.
A recent systematic review examined the relationship between bone mineral density and
physical activity in children and adolescents aged 5- to 17-years. Janssen and LeBlanc (2010)
examined the changes in bone mineral density in response to physical activity in 10
experimental studies. The interventions ranged from two months to two years in duration and
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participants exercised two to three times per week for 3 to 60-minutes in length. Findings from
the studies indicated that when combined with weight bearing aerobic activities, as little as 10
minutes of moderate to high impact activities could have a modest effect on bone density
(Janssen & LeBlanc, 2010). Overall, the findings from these systematic reviews demonstrated
the positive effects of weight bearing physical activity on muscular strength, muscular
endurance and bone health in children and adolescents.

2.1.1.2 Adiposity - Overweight and obesity
One child and adolescent health outcome that can be influenced by physical activity is
overweight and obesity. Currently affecting one quarter of Australia’s young people
(Commonwealth of Australia, 2008), obesity has been described by the World Health
Organisation (1998) as the most pressing public health problem among children and
adolescents. One systematic review examined the associations between objectively measured
habitual physical activity and adiposity in children and adolescents. Jimenez-Pavon, Kelly and
Reilly (2010) examined 41 cross-sectional and 7 longitudinal studies that included healthy
children and adolescents aged between 0-18 years (pre-school children: ≤ 5.5 years; children: >
5.5- to ≤ 10.5 -years; and adolescents > 10.5- to 18-years). Of these studies, 31 used BMI or
BMI Z-Score to measure adiposity and all studies objectively measured habitual physical
activity by either accelerometry (32); pedometry (11); or heart rate monitoring (5). Significant
and inverse associations between objectively measured physical activity and adiposity were
reported in 78% (32/41) of cross-sectional studies and 86% (6/7) of longitudinal studies. This
review suggests that strong evidence of an association between physical activity and adiposity
exists and consequently the authors recommended higher levels of physical activity to protect
against child and adolescent obesity.
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A recent longitudinal study by Riddoch, Leary, Ness, Blair, Deere, Mattocks et al. (2009)
examined the associations between physical activity at age 12 years and subsequent adiposity
levels at age 14 years in 4150 children. Fat mass at 14 years was measured by DEXA and
physical activity at 12 years was measured by accelerometry over a seven-day period. The
authors found an additional 15 minutes of MVPA at age 12 was associated with lower fat mass
at age 14 in boys (11.9%, 95% confidence interval (CI) 9.5% - 14.3%) and girls (9.8%, 95% CI
6.7% - 12.8%). Likewise, increases in physical activity between the ages of 12 and 14 years
tended to result in decreases in fat mass between the two ages. For example, an increase of 100
counts per minute between 12 and 14 years was associated with a decrease of 1.3% fat mass at
age 14 years.
Another longitudinal study monitoring eight years of objectively measured physical
activity and repeated anthropometric measures for 103 children from preschool to early
adolescence (4 to 11 years) found that the odds of having a high level of adiposity were lower
among those children who were the most active (Moore, Nguyen, Kenneth, Rothman, Cupples
& Ellison 1995; Moore, Gao, Bradlee, Cupples, Sundarajan-Ramamurti, Proctor et al.,
2003). That is, the amount of physical activity participated in during early childhood and
childhood predicted adiposity levels in subsequent years (p-value for trend = 0.045).
In addition to these findings, associations between physical activity and adiposity have
been demonstrated in a large cross-sectional study of 5,500 12-year-old children (Ness Leary,
Mattocks, Blair, Reilly, Wells et al., 2007). The study used accelerometers to assess physical
activity and measured adiposity using DEXA. A significant inverse relationship was found
between these variables that was stronger in boys than girls (p-value for trend <0.0001 in boys;
p-value for trend = 0.006 in girls). For a difference of 15 minutes of MVPA, the odds ratio
(OR) for obesity in boys was OR = 0.45 (95% CI, 0.38-0.53, p <0.0001) and OR = 0.62 (95%
CI, 0.52-0.75, p <0.0001) for girls. As such, the findings indicated that an increase of 15
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minutes of MVPA was associated with lower odds of obesity of approximately 50% in boys
and 40% in girls.
Evidence of the beneficial effects of physical activity on adiposity has been examined in a
systematic review of 14 randomised controlled trials in 481 overweight children and
adolescents (Atlantis, Barnes & Singh, 2006), the purpose of this study was to determine the
efficacy of exercise for treating overweight children and adolescents. The mean age of
participants in the 14 studies was approximately 12 years (range 8- to 16-years). Pooled results
for physical activity showed a decrease in the standardised mean of -0.4% for body fat, -0.2cm
for central obesity outcomes and -2.7kg for body weight. The recommendations from this
review were that 155-180 minutes per week of moderate to high-intensity physical activity was
required to reduce adiposity in overweight children and adolescents (Atlantis et al., 2006).
The effects of aerobic physical activity on adiposity has been examined in a systematic
review of randomised controlled trials in school aged children and youth (Laframboise &
deGraauw, 2011). The age of participants in the 10 studies ranged from 6.5- to 18.5-years and
sample sizes ranged from 16 to 1140. In each intervention, physical activity was undertaken for
30-90 minutes per day, from one to five days per week, and from eight weeks to eight months
in duration. Of these studies, six included participants over the 90th percentile in weight, three
studies included normal healthy weight participants, and one study included participants
diagnosed with diabetes, classified as either overweight or obese. Inconclusive results were
found with only 50% of studies reporting a decrease in adiposity in response to the physical
activity program. The authors suggested that higher levels of physical activity had positive
results in decreasing adiposity and limiting weight gain in school-aged children and youth.
Available evidence supports the inverse association between physical activity and
adiposity in children and adolescents. Consistent negative associations were found from both
longitudinal and cross-sectional studies and overall outcomes favoured children and
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adolescents who participated in higher intensity physical activity. The large sample sizes and
objective measures of physical activity used in the longitudinal studies provide high quality
evidence of an inverse association between physical activity and adiposity in children and
adolescents. Similarly, the systematic reviews in non-overweight and overweight children
present evidence of a negative impact on adiposity from increased physical activity in this age
group.
2.1.1.3 Cardiovascular health
2.1.1.3.1 Metabolic Syndrome

Metabolic syndrome is viewed as a clustering of cardiovascular risk factors such as abnormally
high levels of blood lipids, elevated blood pressure, insulin resistance and abdominal obesity
(Churilla, & Zoeller, 2008). Recent systematic reviews by Andersen, Riddoch, Kriemler and
Hills (2011), and Ekelund, Luan, Sherar, Esliger, Griew and Cooper (2012) have updated the
evidence to support the beneficial effects of physical activity on cardiovascular risk factors in
children and adolescents. Metabolic syndrome is an emerging area of research and there are
currently five working medical definitions among adults and there is still some debate
regarding the most appropriate definitions in children and adolescents. Evidence examining
the influence of physical activity on metabolic syndrome and on each of the risk factors
detailed above will now be reviewed.
A range of studies among adults, as reported in a review by Churilla and Zoeller
(2008), suggest that regular exercise reduces the incidence of metabolic syndrome. Emerging
studies in children and school-aged youth support these findings. A large cross-sectional study
by Andersen, Harro, Sardinha, Froberg, Ekelund, Brage et al., (2006) investigated associations
between accelerometer-assessed physical activity and clustered metabolic risk among 1,732
randomly selected 9- and 15-year-olds. Study findings indicated that higher levels of physical
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activity were associated with lower metabolic risk factor clustering. The odds ratios for having
clustered metabolic risk for ascending quintiles of physical activity (counts per minute)
compared with the most active quintile were 3.29 (95% CI 1.96-5.52), 3.13 (1.87-5.25), 2.51
(1.47-4.26), and 2.03 (1.18-3.50).
Because limited research exists in healthy weight children and adolescents with respect to
the influence of physical activity on metabolic syndrome, experimental studies examining the
effects of physical activity on the clustering of metabolic risk factors in high risk obese youth
are worth examining. As such, one experimental study examined the impact of a 12-week
lifestyle plus exercise intervention on clustered metabolic risk in 44 obese adolescent girls aged
13- to 15-years (Park, Hong, Lee & Kang, 2007).

A 12-week lifestyle plus exercise

intervention was conducted with the lifestyle plus exercise intervention group participating in a
walking and lifestyle education program while the control group maintained their current
lifestyle. Findings indicated that, compared with controls, girls in the intervention group
displayed greater improvements in body composition and abdominal circumference (-4.7cm, p
<0.001). Greater reductions in systolic blood pressure (SBP) (-6.5mm Hg, p=0.005), total
cholesterol (TC) (-9.7mg/dl, p=0.014), low-density lipoprotein cholesterol (LDLC) (-10.7,
p=0.007), total cholesterol/high-density lipoprotein cholesterol (TC/HDLC) (-0.2, p=0.005),
insulin (-3.4, p=0.016) and homeostasis model of assessment-insulin resistance (HOMA-IR) (1.0, p=0.017) were also reported for the lifestyle plus exercise group, compared with their
control group peers.
These findings suggest that lifestyle and exercise interventions may be an effective means
to improve metabolic syndrome markers in obese girls. However, it may be important to
disentangle the reduction in risk factors for metabolic syndrome from the decline in body
weight outcomes in this study, as the changes in percentage body fat explained up to 25% of
the variance of adiponectin concentrations (which influences the body’s response to insulin).
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That is, for obese girls in this study, the decline in body fat as a result of an increase in physical
activity amongst the exercise group could potentially be responsible for the improvements in
metabolic syndrome markers.
When examining the health benefits of physical activity on metabolic syndrome in
children, Janssen and LeBlanc (2010) reviewed 16 studies including eight observational studies
and eight experimental studies. In their systematic review, three of the observational studies
employed self-report measures for physical activity and reported non-significant associations
between physical activity and metabolic syndrome (summary odds ratio for the least active to
most active groups) OR=1.68, (95% CI= 1.22-2.31). When physical activity was measured
using accelerometry, all observational studies reported strong significant associations with
metabolic syndrome (summary odds ratio for the least active to most active groups) OR=6.79
(95% CI, 5.11-9.03). Of the eight experimental studies, five were randomised controlled trials
with four of these studies conducted in overweight/obese population groups. Aerobic
interventions ranged from 6 to 40 weeks in durations and participants exercised from 80 to 200
minutes per week with an average of 10-30 minutes per day. Participant numbers were small
(n<52) and modest results were observed. Summary effects size measures for aerobic exercise
and resistance exercise were ES=-0.60, (95% CI= -1.71-0.50) and ES=-0.31, (95% CI= -0.820.19) respectively. Janssen and LeBlanc (2010) recommend, to achieve substantial health
benefits, physical activity should be aerobic-based and at least of moderate intensity with
vigorous intensity providing even greater benefits.
Building upon the review by Janssen and LeBlanc (2010), a recent systematic review by
Andersen, Riddoch, Kriemler and Hills (2011) examined studies relating self-reported and
objectively measured physical activity and metabolic syndrome in children. Inconclusive
results were reported for self-reported physical activity and metabolic syndrome in children
(2/5 studies), and children reporting low levels of physical activity were 1.6-1.8 times more
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likely to have metabolic syndrome than their active counterparts. When examining the
associations between objectively measured physical activity and metabolic syndrome in
children, consistent findings were reported. Andersen et al. (2011) found that higher levels of
physical activity can have beneficial effects on the risks of metabolic syndrome in children.
Based on the studies reviewed, the evidence supports a graded inverse association between
metabolic syndrome and physical activity. That is, as physical activity increases, the odds of
having a clustering of metabolic risk factors appear to decrease in children and adolescents.
The large sample size and use of objective measures of physical activity in the cross-sectional
study by Andersen et al. (2006) provides strong evidence to support the beneficial role of
physical activity in preventing the clustering of metabolic risk factors in children and
adolescents. Experimental research suggests that increased physical activity levels may
improve the individual components of metabolic syndrome in obese adolescent females.
Additionally, the recent systematic reviews suggest higher levels of MVPA time by obese and
non-obese children were associated with improved metabolic risk factors regardless of time
spent in sedentary activity.
2.1.1.3.2 Lipids
Blood lipids refer to cholesterol, triglycerides and fatty acids. Elevated levels of lipids in the
blood are a major risk factor for cardiovascular disease (WHO, 2009). Evidence of the
beneficial effect of physical activity on blood lipids among children and adolescents aged 5
years to≤ 18 years was examined in a meta-analysis of 11 after-school physical activity
interventions, including randomised controlled trials and controlled trials (Beets, Beighle,
Erwin, & Huberty, 2009). Sample sizes in these studies ranged from 21 to 1119. It was
reported that the physical activity programs had a moderate effect on blood lipids (effect size =
0.20 [95% CI 0.06-0.33]). In another systematic review by Strong et al. (2005), relationships
between physical activity and blood lipids were examined in four intervention and 19
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observational studies. Participants in the observational studies ranged from 7 to 24 years in age
and sample sizes ranged from 26 participants to 2358 participants. These studies reported a
weak beneficial effect of physical activity on high-density lipoprotein cholesterol (HDL-C) and
triglyceride levels, but not on low-density lipoprotein cholesterol (LDL-C) or total cholesterol.
Participants in the four experimental studies ranged from 9 to 16 years in age and sample sizes
ranged from 12 participants to 38 participants. The available evidence from the experimental
study designs (ranging in length from 1-month to 20 weeks) indicated that physical activity
was inversely associated with lipid profiles. Following their review of evidence, Strong et al.
(2005) recommended that a high dose of physical activity, i.e. a minimum of 40 minutes of
physical activity, five days per week for four months, is required to increase HDL-C and
decrease triglyceride levels in children and adolescents with adverse profiles.
Cross-sectional research also suggests that physical activity is beneficially associated with
blood lipids in youth. In a large cross-sectional study by Andersen et al. (2006) (see Section
2.2.3.1), which included 1,732 randomly selected 9- and 15-year-olds, there was a weak but
significant negative association between accelerometer-assessed physical activity and total
cholesterol (r=-0.09, p=0.0001), and triglycerides (r=-0.10, p=0.0001), but no relationship
between HDL-C and physical activity (r=0.01, p=0.73).
A study by Ekelund, Luan, Sherar, Esliger, Griew and Cooper (2012) examined the
beneficial effects of physical activity on high-density lipoprotein cholesterol (HDL-C) in
children and adolescents. Accelerometry data was analysed from the International Children’s
Accelerometry Database and 14 studies were included with 20,871 participants aged 4- to 18years. Physical activity included time spent in MVPA and lipid metabolism included fasting
triglycerides and HDL cholesterol. The mean differences in high-density lipoprotein
cholesterol for high and low sedentary time were -2.6mg/dL (95% CI, -1.4 to-3.9) and 4.5mg/dL (95% CI, -3.3 to-5.6) respectively, and 1.15 mg/dL (95% CI, 1.09 to 1.21) and 1.27
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mg/dL (95% CI, 1.20 to 1.35) for triglycerides, suggesting a 27% difference for triglycerides
for high and low MVPA groups. From the findings, the authors recommend belonging to the
top tertile for MVPA is associated with favourable blood lipids regardless of the time spend
sedentary. From the studies reviewed, there is evidence that physical activity is inversely
associated with blood lipids profiles in children and adolescents. Moderate effects were
demonstrated from a meta-analysis and the systematic reviews, but only weak beneficial effects
were reported from one observational study using accelerometry.
2.1.1.3.3 Blood Pressure
Blood pressure is the pressure of the blood in the arteries as it is pumped around the body and
to the working muscles by the heart. Elevated blood pressure may track from childhood to
adulthood and may increase the risk of cardiovascular morbidity and mortality (Lambrechtsen,
Rasmussen, Hansen & Jacobsen, 1999). However, physical activity has limited effects on the
blood pressure of normotensive children and adolescents.
A meta-analysis of 25 randomised controlled trials was undertaken by Kelley, Kelley and
Tran (2003) to examine the effects of exercise on resting systolic and diastolic blood pressure
in children and adolescents. Exercise was categorised by walking and/or jogging, or either
cycling, aerobic dance, or other aerobic activities such as swimming, and all intervention
programs lasted a minimum of four weeks or longer. Studies included randomised controlled
trials and non-randomised controlled trials with participant numbers ranging from 6 to 31 in
each study. Only eight studies consisting of 24 groups (13 exercise groups, 11 control groups)
reported whether the subjects were hypertensive or non-hypertensive at baseline. Of these
studies, 15 groups (8 exercise groups and 7 control groups) included subjects who were
hypertensive at baseline. Stronger results were reported for decreases in resting blood pressure
in non-randomised trials compared with randomised trials (p=0.001). However, when the
analysis was limited to randomised controlled trials, the results were not statistically
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significant. Greater changes in blood pressure (p=0.006) were observed when the subjects were
reported as hypertensive (mean ± SEM -11 ± 4mmHg, 95% CI, -21 to -1 mmHg) compared
with normotensive subjects (mean ± SEM -2 ± 3mmHg, 95% CI -9 to -5mmHg). Kelley et al.
(2003) also noted that the non-significant effect (p=0.24) found in their systematic review for
randomised controlled trials may have been due to the fact that the exercise programs were
predominantly of short duration (minimum 4 weeks) in most of the included studies. In
addition, there was an inability to provide a truly inactive control group in the majority of
studies examined.
An additional review by Strong et al. (2005) provides evidence to support the efficacy of
exercise training to reduce blood pressure in hypertensive children and adolescents. This
systematic review examined four studies, including experimental and cross-sectional designs,
as well as the review study by Kelley et al. (2003), and reported beneficial effects from aerobic
activity programs of 12 to 32 weeks duration on blood pressure among hypertensive children
and adolescents aged 8-15 years (Strong et al., 2005). From their review, Strong et al. (2005)
concluded that there was limited evidence to support the reduction of blood pressure as a result
of increased physical activity in normotensive youth. However, 30 minutes of continuous
physical activity, three times per week at approximately 80% of maximal heart rate was
recommended to reduce high blood pressure in youth with mild essential hypertension (Strong
et al., 2005).
Several cross-sectional studies have examined the relationship between blood pressure and
physical activity in children and adolescents. Andersen et al. (2006) (see section 2.2.3.1)
assessed the associations between objectively measured physical activity and blood pressure in
1732 randomly selected 9-year-old and 15-year-old children and adolescents. Study findings
indicated that physical activity was inversely related to diastolic (r=-0.09, p=0.0001) and
systolic blood pressure (r=-0.10; p=0.0001). Saakslahti, Numminen, Niinikoski, Rask-Nissila,
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Viikari, Tuominen et al. (1999) examined the relationship between parent-reported physical
activity and blood pressure in 105 randomly selected 3- to 4-year-olds and also found that time
spent in physical activity was inversely related to systolic blood pressure (r=0.25, p=0.012).
Janssen and LeBlanc (2010) examined the health benefits of physical activity on blood
pressure in their systematic review which included 11 studies in children and youth aged 5- to
17-years. Three studies were observational and two reported weak associations (OR<1.5) and
one was insignificant. Eight experimental studies including four RCT’s examined the influence
of physical activity interventions on changes in blood pressure. The interventions ranged from
four to 25 weeks in duration with participants exercising 60- to 180-minutes per week (9- to
30-minutes/day). Although participant numbers were small (n<37), significant reductions in
systolic blood pressure was reported (>0.80) ES=-1.39 (95% CI, -2.53 to -0.24mmHg) and two
of the studies reported significant reductions in diastolic blood pressure (6% to 11%) ES=0.39
(95% CI, -1.72 to 0.93 mmHg). The final four studies included various training methods
including resistance training with significant results for systolic blood pressure ES=-0.61(95%
CI, -2.27 to 1.05 mmHg) and diastolic blood pressure ES=-0.51(95% CI, -2.18 to 1.06 mmHg).
Janssen and LeBlanc (2010) concluded that aerobic exercise is effective in controlling blood
pressure in children and adolescents.
A recent study by Ekelund, Luan, Sherar, Esliger, Griew and Cooper (2012) supports the
beneficial effects of physical activity on blood pressure in children and adolescents. Data were
pooled and analysed from 14 studies which included 20,871 children aged 4- to 18-years. Time
spent in MVPA and sedentary activity was included from the International Children’s
Accelerometry Database. Ekelund et al. (2012) found that time spent in MVPA was
significantly associated with lower values of systolic blood pressure across tertiles for
sedentary participants. The mean differences in systolic blood pressure for high and low
sedentary time were 0.7mmHg (95% CI, -0.07 to 1.6 mmHg) and 2.5mm /Hg (95% CI, 1.7 to
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3.3 mmHg). The authors recommended that higher levels of MVPA were needed to improve
systolic blood pressure in normotensive children and adolescents. Large cross-sectional studies
indicate that physical activity may be inversely, but weakly related to blood pressure among
children and adolescents. Reviews of experimental and intervention studies suggest that
decreases in blood pressure as a result of increased physical activity can be observed in
hypertensive children and adolescents. With greater changes in blood pressure reported in
systematic reviews for hypertensive youth, physical activity interventions may be more
beneficial and more effective for reducing blood pressure in hypertensive children and
adolescents.
2.1.1.3.4 Cardiovascular Fitness
Cardiovascular fitness is defined as the efficiency of the heart, lungs, and vascular system in
delivering oxygen to the working muscles to prolong the maintenance of physical activity
(American Sports Medicine Institute, 2009). Lower levels of cardiovascular fitness have been
linked to premature mortality and morbidity in adults (Department of Health and Ageing,
2008). According to the U.S. Surgeon General’s Report (USDHHS, 1996), cardiovascular
fitness is important as it decreases the risk of cardiovascular disease mortality.
In a systematic review by Strong et al. (2005), 18 experimental training studies with
children and adolescents from 8 to 17 years of age indicated an improvement in cardiovascular
fitness when aerobic training programs were undertaken for three to five days/week (Strong et
al., 2005). Sample sizes in these studies ranged from 20 to 5106 participants and programs
ranged from five weeks to three years in duration. Following their review of the
evidence, Strong et al. (2005) recommended that successful programs designed to increase
cardiovascular fitness in children and adolescents should involve sustained vigorous physical
activity for >30 minutes for at least three days/week. A cross-sectional study by Rowlands,
Eston and Ingledew (1999) examined the relationship between physical activity and
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cardiovascular fitness in 34 children aged 8- to 10-years. Physical activity was measured using
accelerometers and pedometers over a three to six day period. Cardiovascular fitness was
measured by heart rate monitoring and the Bruce Treadmill Test. In this study, a moderate
positive relationship between physical activity and cardiovascular fitness was reported from
accelerometers and pedometers (r = 0.66; r = 0.59; p < 0.01) respectively.
Limited research has examined the effects of physical activity on cardiovascular fitness in
non-obese children and adolescents. One randomised controlled trial by Gutin, Barbeau,
Owens, Lemmon, Bauman and Allison (2002) examined the effects of exercise intensity on
cardiovascular fitness in 80 obese 13- to 16-year-old adolescents. By assigning participants
into three groups, including: 1) biweekly lifestyle education (LSE); 2) LSE + moderateintensity physical training, or 3) LSE + high-intensity physical training groups, the effects of
exercise intensity on cardiovascular fitness could be specifically isolated and examined over an
eight month period.
At post-test, the LSE + moderate-intensity physical training group was not found to differ
from the LSE + high-intensity physical training group in regards to their cardiovascular fitness
outcomes. As a result participants in the two physical training groups were combined (LSE +
physical training) to determine the effects of exercise training, irrespective of intensity.
Compared with the LSE alone group, there were greater improvements in cardiovascular
fitness among the LSE + physical training group. Participants in the LSE + physical training
group had a significantly (p≤ 0.001) larger increase in cardiovascular fitness (VO 2 = 3.56 ±
0.58 mL·kg-1 ·min-1) compared with the LSE only group (VO 2 = -0.33 ± 0.51 mL·kg-1 ·min-1).
As such, physical activity training of at least a moderate intensity appears to have a positive
effect on the cardiovascular fitness of obese adolescents. However, the improvements in
cardiovascular fitness in the LSE + physical training group could be partially related to the
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improvements in body composition as both visceral and total-body fat levels reduced as a result
of the physical training, independently of the effects of the intensity of the training.
The available evidence from cross-sectional research supports a positive relationship
between physical activity and fitness in children. Likewise, experimental research suggests low
to moderate positive effects between physical activity and cardiovascular fitness in children
and adolescents and strong effects in obese adolescents.
2.1.1.3.5 Insulin Resistance
Insulin is a hormone that affects metabolism and other bodily functions. A state of insulin
resistance can occur in genetically predisposed individuals with high caloric intakes, low levels
of physical activity and high adiposity levels (Kahan, 2003). Insulin resistance is believed to be
a forerunner to metabolic syndrome and Type-2 Diabetes.
A large cross-sectional study by Andersen et al. (2006) (see Section 2.2.3.1) examined the
associations between insulin resistance and objectively measured physical activity in 1732
randomly selected 9-year-old and 15-year-old children and adolescents. Physical activity was
monitored for four consecutive days using accelerometry. After adjustments for age and sex,
significant but weak inverse associations were observed between physical activity and insulin
resistance (r=-0.13, p=0.0001) (Andersen et al., 2006). Because of the seemingly modest
relationship between physical activity and insulin resistance, Andersen et al., (2006) reported
that maintaining higher than recommended levels of physical activity (i.e. 90 minutes of
MVPA per day) may be necessary to decrease insulin resistance in children and adolescents.
Another cross-sectional study reported a relationship between physical activity and insulin
resistance. Sardinha, Anderson, Anderssen, Quiterio, Ornelas, Froberg et al.’s (2008) sample
included 308 children aged 9- to 10-years, and accelerometry monitored for four consecutive
days was used to assess time spent in physical activity. Time spent in moderate- to vigorousintensity physical activity (MVPA) and total physical activity (TPA) were significantly and
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inversely related to insulin resistance (β-coefficient-0.002 [95% CI -0.003 to -0.001]; p=0.0009
and β-coefficient-0.001 [95% CI -0.008 to -0.003]; p <0.0001, respectively).
One experimental study has investigated the effect of high intensity physical training on
components of the insulin resistance syndrome in obese adolescents. Kang, Gutin, Barbeau,
Owens, Lemmon, Allison et al. (2002) tested 80 obese 13- to 16-year olds who were randomly
assigned to one of three groups: 1) a lifestyle education program; 2) a lifestyle plus moderateintensity physical training program; or 3) a lifestyle and high-intensity physical training group
for an eight-month period. The physical training was offered 5-days/week and the subjects
wore heart rate monitors to determine exercise intensity. Results showed that the lifestyle
education plus high-intensity physical training group had a greater reductions in insulin
resistance syndrome markers (Plasma triacylglycerol: -0.22mmol.1-1, p=0.012; total
cholesterol: 0.01mmol.1-1, p=0.13; and high-density lipoprotein cholesterol: -0.02, p=0.013;
and insulin: -14.21pmol.1-1, p=0.017) compared with the lifestyle education group (Plasma
triacylglycerol: 0.13mmol.1-1; total cholesterol: 0.29mmol.1-1; and high-density lipoprotein
cholesterol: -0.04; and insulin: 25.04pmol.1-1) at follow-up. However, no statistically
significant differences were detected between the lifestyle plus moderate-intensity physical
training group and the lifestyle education group. The high-intensity physical training group lost
nearly 3% (2.85%) of body fat, which was higher than in the lifestyle education group (0.11%). As previously discussed in the section on metabolic syndrome (see section 2.2.3.1),
this reduction in general adiposity through high-intensity physical activity may partially
explain the reduction in insulin resistance syndrome markers in the lifestyle education and
physical training group.
A second experimental study by Ferguson, Gutin, Le, Karp, Litaker, Humphries et al.
(1999) examined the effects of exercise training on components of the insulin resistance
syndrome in 76 obese children aged 7- to 11-years. In their randomised cross-over study,
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exercise training was offered for 40 minutes five days per week over four months, with testing
conducted at baseline, and four and eight month follow-ups. Group One exercised during the
first four months of the intervention period followed by four months of no training and Group
Two did no exercise training for the first four months and then exercised during the next four
months. The authors found that insulin concentration decreased for both groups during periods
of exercise training and increased during periods of no exercise training (p <0.001). Significant
improvements in insulin concentration were found, with both groups reporting an average
change of -25.4 pmol.1-1 (p <0.05) as a result of the four month exercise training program. It is
important to note that the treatment effect analysis was not provided to determine the between
group changes in this study. Ferguson et al. (1999) concluded that insulin resistance could be
improved as a result of a sustained four-month exercise program, although these effects were
reversed when training was ceased.
Ekelund, Luan, Sherar, Esliger, Griew and Cooper (2012) examined the effects of physical
activity on glucose metabolism (fasting insulin). Objectively measured physical activity data
was obtained from the International Children’s Accelerometry Database. The mean differences
in insulin for high and low sedentary time were 1.39pmol/L (95% CI, 1.27 to 1.53) and
1.71pmol/L (95% CI, 1.53 to 1.91) respectively, suggesting a 71% difference between high and
low MVPA groups in insulin levels. Higher levels of MVPA were significantly associated with
lower values of fasting insulin across tertiles.
Based on the available evidence, a significant but weak inverse association between
physical activity and insulin resistance was found from cross-sectional research. A significant
improvement in insulin resistance was also found in the RCT by Ferguson et al. (1999).
Further, greater effects on insulin resistance syndrome markers were found as a result of a
high-intensity physical training program in the RCT by Kang et al. (2002). However, in both
the Ferguson and Kang studies, the changes in insulin resistance amongst the obese child and
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adolescent participants may be partially explained by physical activity induced changes in
adiposity. Strong evidence was reported from the study by Ekelund et al. (2012), which
recommended greater time spent in MVPA by children and adolescents for improvement in
insulin resistance.
2.1.1.4 Psychosocial health
Psychosocial health refers to such outcomes as self-esteem, anxiety, and depression in children
and adolescents. Given the increase in prevalence of psychological distress among young
people in Australia (AIHW, 2007), it is important that potentially protective behaviours, such
as physical activity, are identified that can then be targeted in interventions to promote mental
health in children and adolescents. Two components of psychological health for which
evidence linked to physical activity exists are self-esteem and anxiety/depression.
2.1.1.4.1 Self-esteem
Self-esteem is the evaluative component of self-concept (Ekeland, Heian, Hagen & Coren,
2005), which refers to an individual’s self-evaluations. Ekeland et al. (2005) completed a
systematic review of 23 randomised controlled trials to establish if exercise can improve selfesteem in children and adolescents. The exercise groups included such activities as running
programs, aerobic activity to music and various games such as basketball, volleyball and
hockey. Participants were aged 3 to 20 years and sample sizes ranged from 24 to 288
participants. The reviewed exercise interventions ranged from four weeks to nine months in
duration. They found that overall, exercise interventions had a positive effect on self-esteem
(effect size = 0.49, 95% CI 0.16 to 0.81).
Reviews of cross-sectional and experimental research also show that physical activity
during childhood and adolescence is positively related to global, social, and academic selfconcept. In a systematic review by Strong et al. (2005), the relationship between physical
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activity and physical self-concept was examined in 17 cross-sectional studies in children and
adolescents aged between 9 and 18 years. Collectively, these studies reported a moderately
positive association between physical self-concept and physical activity but a weak positive
association between other domains such as global, social, and academic self-concept and
physical activity. Additionally, Strong et al. (2005) examined the effects of physical activity on
physical (sport competence) and global self-concept in 28 experimental studies among children
and adolescents aged 10- to 18-years. The interventions ranged from four weeks to five months
in duration. The authors found that the physical activity interventions had strong effects on
physical self-concept but weak effects on global, social and academic self-concept. As physical
self-concept is one’s perceptions of his/her performance in physical activity and sport it is not
surprising that physical activity interventions seem to have the greatest impact on this domain
of self-esteem. This is likely to explain the differences in the associations between physical
self-concept and physical activity and the other domains of global, social and academic selfconcept and physical activity in this review.
Strong positive effects on self-esteem were found from experimental studies in both
children and adolescents. Cross-sectional research suggests a moderately positive association
between physical self-concept and physical activity but a weak, positive association between
physical activity and global, social and academic self-concept in children and adolescents.
2.1.1.4.2 Anxiety and depression
Anxiety is a mood condition and psychological state characterised by emotional, behavioural
and cognitive components (WHO, 2008a). Symptoms may include uneasy feelings, fear or
worry with no identifiable triggers. Depression is a mental disorder resulting in depressed
moods, sleep disturbances, low self-worth and poor concentration (WHO, 2008a). These
symptoms can lead to an impairment of daily activities and an individual’s inability to
undertake everyday responsibilities (WHO, 2008b).
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In a systematic review by Strong et al. (2005), the influence of physical activity on anxiety
and depressive symptoms was examined. In relation to anxiety, four cross-sectional studies
with participants aged 10-17 years and with sample sizes ranging from 80 to 1131 participants
were examined. The findings indicated that an inverse but weak association existed between
physical activity and measures of anxiety. Likewise, two quasi-experimental studies ranging
from 10 to 20 weeks in duration in adolescents from 15- to 18-years, reported improvements in
anxiety following physical activity interventions. When examining the association between
depression and physical activity, nine cross-sectional studies found weak positive associations
between physical activity and improvements of depressive symptoms in children and
adolescents. Participants in these studies were aged 12- to 19-years and sample sizes ranged
from 53 to 1131 (Strong et al., 2005).

An additional five quasi-experimental studies in

adolescents up to 20-years examined the effects of physical activity on measures of depressive
symptoms. In these interventions, physical activity was performed two to three times per week
for ≥ 9 weeks and the findings indicated that depressive symptoms were reduced as a result of
treatment. The authors concluded that anxiety and depressive symptoms decline with
increasing activity levels (Strong et al., 2005).
Norris, Carroll and Cochrane (1992), examined the effects of physical activity on anxiety
and depression among 147 healthy adolescents aged 13- to 17-years. This study was conducted
in two parts with the first analysis examining the cross-sectional associations between selfreported physical activity, anxiety and depression. The second phase of the study used an
experimental design to examine the effects of exercise training on depression and anxiety
levels among adolescents. Results from the first analysis found that participants who reported
greater levels of physical activity had significantly lower levels of depression (r=-0.18, p
<0.05). The intervention study was then conducted among 80 of the participants who were
assigned to one of four groups for the 10 week duration of the study: 1) high intensity aerobic
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training group; 2) moderate intensity aerobic training group; 3) flexibility training group; or 4)
a no intervention control group. The exercise groups participated in physical activity at their
designated intensity, twice a week for 25-30 minutes during each session. The high intensity
training group showed significant improvements in anxiety levels as a result of the training
(pre-test= 5.21 ±2.75 units, post-test= 4.21 ±2.08 units, p <0.05). In contrast, anxiety levels of
the moderate intensity and low intensity training groups did not show significant within-group
improvements at the end of the intervention. For depressive symptoms, there were no
significant within-group improvements reported in the four groups. The authors concluded that
aerobic training at high intensity was required to have a positive effect on anxiety levels in
adolescents.
Evidence from an experimental study also suggests that increases in physical activity
might have a positive effect on depressive symptoms. In a randomised controlled trial by
Crews, Lochbaum and Landers (2004), 66 children (4th grade students, approximately 9-years
old) were randomised to an aerobic exercise group or a physical activity control group. The
aerobic exercise group maintained a mean training heart rate of 160 bpm for 20 minutes three
times per week. The physical activity control group maintained a mean training heart rate of
134 bpm for 20 minutes three times per week. As a result of the intervention, participants in the
aerobic exercise group were less likely to present with depression at follow-up (effect size = 0.24 units, p < 0.05) than the physical activity control group.
One longitudinal study indicated that physical activity was associated with depressive
symptoms among adolescents. In this study by Motl, Birnbaum, Kubik and Dishman (2004)
4594 adolescents (mean age = 12.7 ±0.4 years; Years 7 to 8), were assessed at baseline and at
one year and two years. Physical activity was measured by a single, self-report item that
assessed how frequently participation in physical activity was undertaken. Physical activity
frequency was defined as how often or how regularly they participated in physical activity. The
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physical activity was defined as participating at least three times a week for at least 20 minutes
at a time with possible responses ranging from 1) Most of the time to 5) Never. The authors
found that higher levels of physical activity were inversely related to depressive symptoms in
early adolescence (standardised beta coefficient β = -0.27, p < 0.05). Changes in self-reported
physical activity were inversely associated with changes in levels of depressive symptoms
across time (1 SD change in physical activity frequency was inversely related to a .25 SD unit
change in depressive symptoms).
In addition to these results, Janssen and LeBlanc (2010) reviewed six studies that
addressed the associations between school-aged children’s physical activity levels on
depression and related symptoms. Three observational studies used self-reported physical
activity measures, with two studies reporting small and insignificant associations between
physical activity and depression and the third study reporting a modest association as a result of
moderate-intensity physical activity over vigorous-intensity levels. Three experimental studies
examined changes in depressive symptoms in response to aerobic exercise for 60- to 90minutes per week for 8- to 12-weeks. Significant improvements in at least one depressive
symptom were observed in each experimental study, promoting the benefits of moderateintensity and vigorous-intensity physical activity in children and adolescents.
In summary, cross-sectional evidence from the systematic review by Strong et al. (2005)
indicated that weak positive associations exist between physical activity and anxiety and
depression in children and adolescents. Likewise, weak positive associations between physical
activity and measures of depressive symptoms were also found from longitudinal research.
Additionally, the both systematic reviews reported strong effects from experimental studies,
and this was supported by the RCT findings by Crews et al. (2004). The studies reviewed in
this section suggest that physical activity is positively associated with the psychosocial aspects
of health during childhood and adolescence.
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2.1.1.5 Educational and cognitive benefits
Although not part of the model by Blair et al. (1989), educational benefits have more recently
been documented as a result of increased time in physical activity for children and adolescents
(CDC, 2008). Due to the large amount of time adolescents and children spend at school, recent
research has evaluated the benefits of physical activity within the school day in the form of
school sport or physical education, for these groups. Much of the argument for not increasing
the amount of curriculum time for physical education and school sport is that it takes away
from other learning areas that are perceived to be of greater value, thereby reducing academic
performance. The following studies examined the associations between school-based physical
activity and related educational outcomes for children and adolescents.
A meta-analysis of 44 experimental studies was conducted by Sibley and Etnier (2003) to
examine the effect of school-based physical activity on cognition in children. This review
included children and adolescents from 4- to 18-years, with studies ranging from three weeks
to two years in duration. Sample sizes in each study ranged from 24 to 754 and the programs
were in the form of school-based physical education or physical activity programs. This review
demonstrated a significant positive effect between physical activity and cognitive functioning
in children (mean effect size = 0.32 ±0.27; p <0.05 from the 44 studies reviewed).
In addition to these results, Taras (2005) reviewed 14 studies that addressed the
associations between school-aged children’s physical activity levels and their academic
performance. Five of the studies were experimental with 54 to 759 participants, and the other
studies were cross-sectional in design with participant numbers ranging from 89 to 50,000.
Participant ages ranged from 5- to 18-years and the studies examined either the impact of
physical education programs or involvement in sport or extracurricular activities and academic
performance with studies ranging up to six years in duration. Significant but weak positive
associations between activity levels and improved academic performance were found in six of
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the nine cross-sectional studies. Likewise, the three experimental studies found positive effects
for physical activity on academic performance. Of the five remaining studies examined, no
significant associations were found. Taras (2005) concluded that short-term cognitive benefits
from physical activity during the school day were evident and this compensated for time spent
away from other academic areas.
Another systematic review by Strong et al. (2005) reported beneficial effects from physical
activity on academic performance. In children aged 10- to 12-years, three longitudinal studies
up to two years in length demonstrated small positive gains in academic performance from the
addition of physical education to the curriculum (Strong et al., 2005). Likewise, five crosssectional studies found positive associations between academic performance and physical
activity undertaken during the school day among children and adolescents aged 3- to 18-years.
Additionally, physical activity during the school day was found to be positively associated with
concentration and memory during class time (Strong et al., 2005).
Building upon the review by Sibley and Etnier (2003), a more recent review was
undertaken by Tomporowsi, Davis, Miller, and Naglieri (2008) to examine the effects of
physical activity during and after the school day on children’s cognition or academic
achievement. Tomporowsi et al. (2008) reviewed cross-sectional studies and randomised
controlled trials to evaluate the association of physical activity with cognitive functioning in
children and adolescents aged from 5- to 19-years. When examining the association between
physical activity measured objectively or by self-report, and academic achievement assessed
via school grades or test scores, three correlational studies found significant positive
relationships with physical activity in children and adolescents aged 7- to 15-years (Dwyer,
Sallis, Blizzard, Lazarus & Dean, 2001; California Department of Education, 2005; Castelli,
Hillman, Buck & Erwin 2007). In the fourth correlational study, there was no relationship
between self-reported physical activity and academic achievement in children aged 12 years
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(Tremblay, Inman, & Willms, 2001). In three longitudinal studies, physical activity positively
predicted later academic performance when assessed over one academic year. Finally, the two
randomised controlled trials reviewed by Tomporowsi et al. (2008) found that vigorous
physical activity had significant positive effects on academic achievement in children aged 10to 12-years when undertaken for one year (effect size = 0.43, Ismail, 1967) or four months (p <
0.05, Coe, Pivarnik, Womack, Reeves & Malina, 2006) in duration.
In relation to cognition, results in this review from the cross-sectional and experimental
studies ranging from eight weeks to six months in duration, indicated that children and
adolescents from 7- to 19-years who undertook physical activity during or after school
performed specific cognitive functioning tasks, such as planning and self-regulation, more
effectively than their less active counterparts.
Collectively, results from the cross-sectional, prospective, and experimental studies
indicate that there is evidence of weak to moderate positive associations between physical
activity and cognitive functioning in children and adolescents. The meta-analysis and
systematic reviews report significant but weak associations between physical activity and
academic achievement. Additionally, increasing physical activity during curriculum time or at
other periods in the school day did not appear to have a detrimental effect on academic
performance (Sibley & Etnier, 2003; Taras, 2005; Tomporowsi et al., 2008). These results
support the claim that time spent in physical activity does not negatively impact on children’s
academic performance, and in fact it appears to enhance it.
2.1.2 RELATIONSHIP B - CHILDHOOD ACTIVITY AND ADULT HEALTH
Although there is little evidence to support a relationship between Pathway B in the model by
Blair et al. (1989) (see Figure 2.1.) – childhood physical activity and adult health – childhood
activity might have an indirect effect on adult health if there is evidence for Pathways C and D,
where physical activity may track between childhood and adulthood and then be related to
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adult health. For example, low levels of physical activity in adulthood are a risk factor for
major causes of mortality and morbidity such as coronary heart disease, some cancers, Type-2
diabetes and osteoporosis (Bauman, 2004). Therefore, in addition to the immediate health
benefits that physical activity during childhood and adolescence can provide, its promotion
may also be justified if it can provide some long-term benefits to adult health.
2.1.3 RELATIONSHIP C - CHILDHOOD ACTIVITY AND ADULT ACTIVITY
Part of the mechanism that may explain a potential link between childhood activity and
adult activity is that active children are more likely to remain active into adolescence and
adulthood. This concept is referred to as “tracking”. A review of 19 tracking studies by Malina
(2001) suggests that, despite methodological and biological limitations, physical activity does
track at low to moderate levels from childhood to adulthood. Methodological and biological
limitations identified by the authors included the variety of measures that have been used to
assess physical activity, the different age groups examined the length of time required to
undertake tracking studies, and the fact that individual variations in habitual physical activity
may exist in the groups being reported. Additionally, some individuals may move from being
relatively active to relatively inactive (Malina, 2001).
Malina (2001) reported that three studies specifically examined the tracking of physical
activity among children aged 6- to 12-years. The results of these studies indicate low to
moderate tracking of physical activity during childhood (Pate, Baranowski, Dowda & Trost,
1996; Sallis, Berry, Broyles, McKenzie & Nader, 1995; Saris, Elvers, van’t Hof & Binkhorst,
1986). Three additional studies examined the tracking of physical activity between late
childhood (9-12 years) and early adolescence, and from adolescence to young adulthood (21-35
years). These studies established that physical activity during adolescence predicted physical
activity in adulthood (r=0.2 to r=0.3) (Malina, 2001).
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More recently, Telama, Yang, Viikari, Valimaki, Wanne and Raitakari (2005) examined
the extent to which self-reported physical activity at ages 9-, 12-, 15- and 18-years predicted
physical activity during early adulthood, 9- and 12-years after baseline. The sample included
602 9-year-olds, 624 12-year-olds, 572 15-year-olds and 503 18-year-olds studied over a 12year period. The significant but low-to-moderate correlations between physical activity at
baseline (in the 9-, 12-, 15- and 18-year-old age groups combined) and 9-year follow-up were
r=0.18 to r=0.47 (p <0.01 to p <0.001), respectively. Likewise, the significant but low
correlations between physical activity at baseline and 12-year follow-up were also modest (r ≤
0.27, p <0.001). Interestingly, Telama et al. (2005) found that a higher level of physical activity
(particularly competitive sport and physical education) between the baseline ages of 9- to 18years, significantly predicted higher levels of adult physical activity and this was stronger for
males (r=0.33 to r=0.44) compared with females (r=0.14 to r=0.26).
A more recent longitudinal study that included a representative sample of 1414 males and
females tracked self-reported physical activity from adolescence (10- to 19-years) to adulthood
(20- to 59-years) (Azevedo, Araújo, Cozzensa da Silva, & Hallal, 2007). Only 55% of the
participants reported regular physical activity, defined as participation for six-months or more
in activities such as walking, jogging, participation in a health club or at school activity, during
adolescence and these subjects were more likely to be adequately active in adulthood (adjusted
prevalence ratio 1.42; 95% CI: 1.23; 1.65), with stronger tracking for women (adjusted
prevalence ratio 1.51 (p <0.001) than men (adjusted prevalence ratio 1.35 (p=0.004).
Adequately active in adulthood was defined as participating in at least 150 minutes of physical
activity or more per week.
From the available literature, low to moderate tracking of physical activity has been
reported during childhood with weak but significant tracking of physical activity reported from
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childhood to adulthood. In groups who participated in regular physical activity or competitive
sport during childhood, higher physical activity was reported in adulthood.
2.1.4 RELATIONSHIP D - ADULT ACTIVITY AND ADULT HEALTH
Finally, establishing that physical activity tracks from childhood to adulthood (Pathway C)
leads to the final relationship between adult physical activity and benefits to adult health
(Pathway D) (Blair et al., 1989) (see Figure 2.1.). Physical activity has many health related
benefits for adults. These include: improving quality of life through an increase in energy
levels, a reduction in stress and anxiety, improvement in the ability to relax and improved
sleeping patterns (Bull, Bauman, Brown, & Bellew, 2004). Physical activity can improve many
aspects of physical fitness, and reduces the risk of heart disease, diabetes, high blood pressure,
osteoporosis and stroke (Bauman, 2004). Physical activity improves posture and balance,
assists in weight control and maintenance of healthy weight and builds stronger bones and
muscles, which may lead to a continued independence in later life (Bull et al., 2004). In
addition to this, adults who regularly engage in physical activity have a better health status than
those who do not (Pate, Long & Heath, 1994; USDHHS, 1996). If adults follow the current
adult guidelines of 30 minutes of moderate intensity physical activity, on most days of the
week, physical activity can assist in reducing the risk of premature mortality (CDC, 2009).
2.1.5 Summary - Health Benefits of Physical Activity for Children and Adolescents
After examination of the literature, the framework proposed by Blair et al. (1989) (Figure 2.1)
provides a suitable model for linking physical activity in childhood to the health benefits in
childhood. As demonstrated in this section of the literature review, several health outcomes
were related to physical activity among children and adolescents. These include muscular
strength and endurance, bone health, a reduction in metabolic syndrome, insulin resistance and
blood lipids. Improvements in cardiovascular fitness, as well as improvements in psychosocial
health such as a reduction in anxiety and depression, and an increase in self-esteem were also
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evident from regular participation in physical activity. Finally, in addition to the health
benefits, there are educational benefits resulting from engaging in regular physical activity such
as improvements in concentration and cognitive functioning in children and adolescents.
Whilst limited evidence exists to support the impact of childhood activity on adult health,
some evidence is available that demonstrates that physical activity tracks from childhood to
adulthood. This provides evidence to support the relationship between childhood activity and
adult activity. Overall, physical activity is an important health behaviour in childhood and
adolescence and this behaviour appears to track at low to moderate levels into adulthood.
Finally, physical activity has many health related benefits for adults confirming the Blair et al.
(1989) model as a suitable framework to understand the link between childhood and adolescent
health and physical activity.
The next step in the behavioural epidemiology framework is to examine the prevalence of
physical activity in children and adolescents in an attempt to understand the amount and types
of activity participated in when aiming to better understand and promote physical activity for
young people. The following section reviews studies reporting the prevalence of physical
activity among Australian children and adolescents, over the period 1985 to 2008.
2.2 PREVALENCE OF PHYSICAL ACTIVITY IN AUSTRALIAN CHILDREN AND
ADOLESCENTS
A number of studies examining the prevalence of physical activity in children and adolescents
have been conducted in Australia. To describe the prevalence of physical activity among young
people in Australia, the most recent studies that have reported the proportion of school-aged
children and adolescents meeting the current physical activity guidelines will now be reviewed.
These studies are presented in Table 2.1. For each study the table reports: the setting and
sample, the physical activity measures used, how compliance was defined and finally the
prevalence of self-reported and/or objectively measured physical activity. The current physical
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activity recommendations in Australia indicate that children and adolescents should participate
in at least 60 minutes of moderate-to-vigorous intensity physical activity (MVPA) per day
(Department of Health and Ageing, 2004). As there are currently no national recommendations
for pedometer step targets or pedometer guidelines, those proposed by Tudor Locke et al.
(2002) were used when reviewing the prevalence of pedometer-measured physical activity.
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Table 2-1: Summary of studies reporting the prevalence of participation in physical activity among school aged children and
adolescents in Australia.

Author, year and title

Study sample and
setting

Physical
activity type /
measure

Definition of
Compliance

Prevalence Self-Report

Booth, Okely, Chey, Bauman &
Macaskill (2002)
NSW Schools Fitness and Physical
Activity Survey (1997)

N= 2026
Year 8 and Year 10
students, New South
Wales

Self-report

Average of ≥60
mins of MVPA
per day over a
normal week

Boys - Summer 81% Year 8 and 86% Year 10 boys
met the PA guidelines
Winter 76% Yr 8 and 84% Yr 10 boys met the PA
guidelines
Girls – Summer 81% Year 8 and 78% Year 10 girls
met the guidelines. Winter 69% Yr 8 and 66% Yr 10
met the PA guidelines

Booth, Denney-Wilson, Okely &
Hardy (2005)
NSW Schools Physical Activity and
Nutrition Survey (SPANS)

N=Approximately 5500
school-aged children in
Years K, 2, 4, 6, 8 and 10,
New South Wales

Self-report

Average of ≥60
mins of MVPA
per day over a
normal week

Boys - 85% of boys met the PA guidelines
Girls - 70% of girls met the PA guidelines

Telford, Salmon, Timperio &
Crawford (2005)
Children’s Leisure Activities Study
(CLASS)

N= 291 children 5- to 6years and 919 children and
adolescents 10- to 12-years
and their parents, Victoria

Accelerometers

Average of ≥60
mins of MVPA
per day over a
normal week

Abbott et al. (2008); Queensland
Health (2007)
Healthy Kids Survey

N=3691 children in Years
1, 5 and 10, Queensland

Self-report or
parent report and
pedometers

≥60 mins of
MVPA every
day over the
previous 7-days

Prevalence Objective Measure

Cross-sectional Studies

Boys – 99% of 5- to 6-year olds and
98% of 10- to 12-year olds met the
guidelines¹
Girls - 99% of 5- to 6-year olds and
96% of 10- to 12-year olds met the
guidelines¹
Boys - 14% of Yr 1-Yr 10 boys met the PA
guidelines
Girls - 7% of Yr 1- Yr10 girls met the PA guidelines

Boys - 30% Yr 1, 40% Yr 5 and none in
Yr 10 met the step guidelines¹
Girls - 40% Yr 1, 50% Yr 5 and none in
Yr 10 met the step guidelines¹

45

Table 2-1 (continued): Summary of studies reporting the prevalence of participation in physical activity among school aged children and
adolescents in Australia.
Commonwealth of Australia (2008)
Australian
National
Children’s
Nutrition and Physical Activity
Survey

N=4487 children and
adolescents aged 2-to 16years, Australia

Self-report and
pedometer

≥60 mins of
MVPA every
day (over 4
days)

Boys - 38% of 9-16 years met the PA guidelines
Girls - 25% of 9-16 years met the PA guidelines

Cancer Council of Australia and
National Heart Foundation (2011)
The National Secondary Students’
Diet and Activity (NaSSDA)² survey
2009-10

N=12,188 adolescents
aged 13-17 years Australia

Self-report

≥60 mins of
MVPA every
day over the
previous 7 days

Boys - 22% of 13-17 years met the PA guidelines
Girls - 8% of 13-17 years met the PA guidelines

Okely, Booth, Hardy, DenneyWilson, & Dobbins (2008);
Trends from 1985-2004

N= 2026 adolescents in
Years 8 and 10, New
South Wales

Self-report

Average of ≥60
mins MVPA
per day over a
normal week

Boys – 66% in 1997, and 73% met the PA guidelines
in 2004 (9% increase) for 12/13 years; and 74% in
1997 and 2004 for 14/15 years.
Girls - 54% in 1997 and 69% met the PA guidelines
in 2004 (15% increase) for 12/13 years; and 49% in
1997, and 65% met the PA guidelines in 2004 (16%
increase between 1997 and 2004) for 14/15 years.

Hardy, Okely, Dobbins & Booth
(2008)

N= 2026 adolescents in
Years 8 and 10, New
South Wales

Self-report

Average of ≥60
mins MVPA
per day over a
normal week

Boys –62% met the PA guidelines in 1985, and 73%
met the PA guidelines in 2004 (11% increase) for
12/13 years; and 59% met the PA guidelines in 1985
and 74% met the PA guidelines in 2004 (15%
increase) for 14/15 years.
Girls - 44% of girls met the PA guidelines in 1985,
and 69% met the PA guidelines in 2004 (25%
increase) for 12/13 years; and 46% of girls met the
PA guidelines in 1985, and 65% met the PA
guidelines in 2004 (19% increase) for 14/15years.

Boys - 32% 5-8yrs, 24% 9-13yrs, 13%
14-16yrs met the step guidelines¹
Girls - 50% 5-8yrs, 33% 9-13yrs, 16%
14-16yrs met the step guidelines¹

Change Studies
Repeat Cross-sectional Studies

¹Step guidelines of 15,000 steps for boys, and 12,000 steps for girls aged 6-12 years (Tudor–Locke, Kasse, Williams & Reis, 2002)
²NaSSDA (2011). NaSSDA was released prior to the submission of this thesis and provides relevant national data to support the findings of other prevalence studies in
Australia.
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Of the six Australian studies that have assessed the prevalence of physical activity
among children and adolescents, only two included a nationally representative sample
(Australian National Children’s Nutrition and Physical Activity Survey [2008] and the
National Secondary Students’ Diet and Activity (NaSSDA) survey 2009-10 [2011]).
The remaining five studies included four with representative samples from different
states of Australia: two from New South Wales (NSW), one from Western Australia
(WA), and one from Queensland (QLD), and one study from Victoria (VIC) which
was not a state-wide representative sample. The final two studies reviewed the
changes in physical activity among NSW children and adolescents from 1985 to 2004
(Okely, Booth, Hardy, Denney-Wilson & Dobbins, 2008); and from 1997 to 2004
(Hardy et al., 2008).
The age of the participants in the six prevalence studies ranged from 5- to 17years and sample sizes ranged from 1210 to 5500 participants across school years
from Kindergarten to Year 11. Prevalence rates declined with age in all studies and,
for most, boys reported greater compliance with the physical activity guidelines than
girls. Compliance rates were measured using self-report, parent-report, objective
measures (pedometer or accelerometer) or a combination of self-report and objective
measures. Physical activity was measured by self-report in five of the six studies
(Booth et al., 2002; Booth et al., 2005; Abbott et al., 2008; Commonwealth of
Australia, 2008; Government of Western Australia, 2009) with compliance rates
ranging from 11% to 86%. Objective measures were used in four studies (Telford et
al., 2005; Abbott et al., 2008; Commonwealth of Australia, 2008; Government of
Western Australia, 2009) and of these, three combined self-report with an objective
measure (pedometers) (Abbott et al., 2008; Commonwealth of Australia, 2008;
Government of Western Australia, 2009). Of the objective measures used, three of the
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four studies measured prevalence rates using pedometers (Telford et al., 2005; Abbott
et al., 2008; Commonwealth of Australia, 2008; Government of Western Australia,
2009), with prevalence rates ranging from 0% to 50%. Only one study used
accelerometers (Telford et al., 2005) with a prevalence rate of approximately 97%.
Overall, variation in prevalence was from 0% to 99% for boys and girls. The main
reasons for these wide variations in prevalence rates are outlined below.
Compliance with physical activity guidelines for self- or parent-reports was
defined using two main methods that may have influenced the difference in
prevalence rates. The first of these methods was used in the Healthy Kids Survey
(2007), the Australian National Children’s Nutrition and Physical Activity Survey
(2008), and CAPANS (2008), where compliance was defined as meeting the
recommended 60 minutes of MVPA on every day of the monitoring period (Abbott et
al., 2008; Commonwealth of Australia, 2008; Government of Western Australia,
2009). For example, if physical activity was assessed over the previous week, an
individual would need to meet the recommendations on all seven days. As a result,
self-reported compliance rates were only 11% for the Health Kids Survey (2007),
29% for CAPANS (2008), 32% for the Australian National Children’s Nutrition and
Physical Activity Survey (2008) and 15% for the National Secondary Students’ Diet
and Activity Survey (2011).
The second method defined compliance with the physical activity guidelines
as averaging ≥60 minutes of MVPA per day over the monitoring period (NSW
Schools Fitness and Physical Activity Survey, 1997; SPANS (2004). For example, if
assessed over the previous seven days, participants would need to accumulate at least
420 minutes over seven sessions. The prevalence rates using the average method were
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considerably higher in the two NSW studies, reported as 76% from the Schools
Fitness and Physical Activity Survey (1997) and 78% from SPANS (2004).
Due to variations in weather, or school, family or extra-curricular commitments,
it is more difficult for children and adolescents to meet the recommended 60 minutes
of MVPA on every day of the monitoring period. The every day method provides less
flexibility than the average method and even if a child or adolescent meets the
recommended 60 minutes of MVPA on six out of seven days, they still would not
qualify as meeting the physical activity guidelines using the every day method. As
such, the average method may be easier for participants to achieve, which may
explain the higher prevalence rate in these studies. The average method allows the
participants to accumulate the recommended minutes of MVPA and this may be
achieved on fewer days in the monitoring period. In a study by Olds, Ridley, Wake,
Hesketh, Waters, Patton et al. (2007) that examined the prevalence rates of physical
activity in 885 13- to 19-year old Australian adolescents, similar findings were
reported. Participants in this study recalled four days of physical activity using the
Multimedia Activity Recall for Children and Adolescents (MARCA) (Ridley, Olds &
Hill, 2006). Physical activity compliance was then analysed using four separate
definitions, which included: 1) meeting the recommended 60 minutes of MVPA on
every day of the monitoring period (all days method), and 2) averaging 60 minutes of
MVPA per day over the monitoring period (4-day average method). When using the
average method, Olds et al., (2007) found compliance rates were significantly higher
(68%) than for the all days method (20%). The authors concluded that for accurate
and meaningful comparisons between studies, the ways in which physical activity
guidelines have been operationalised needs to be considered. It is for these reasons
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that the different definitions of compliance may have resulted in differences in
prevalence rates among the studies.
In addition to the two definitions of compliance, the monitoring periods varied
among the studies and may have contributed to the differences in reported prevalence
rates. Estimation of physical activity over a “typical week” was used in the two New
South Wales studies (approximately 78%) and CAPANS (2008) (approximately
30%), whilst recall of the previous seven days was used in the Healthy Kids Survey
(2007) (approximately 11%) and NaSSDA (2011) (approximately 15%). Finally, for
the Australian National Children’s Nutrition and Physical Activity Survey (2008), a
recall of the four previous days was used. There may be greater levels of accuracy
when recalling the previous four days used in the Australian National Children’s
Nutrition and Physical Activity Survey (2008) or the previous seven-days used in the
Healthy Kids Survey (2007) for children and adolescents, compared with a “typical
week” (Trost, 2007). According to Trost (2007), instruments are designed to enhance
recall accuracy in line with the cognitive abilities of children and adolescents. A
“typical week” may be very difficult for children and adolescents to define and not as
easy to recall as the previous week or a shorter recall period. The differences in
monitoring periods across the studies may have contributed to differences in
prevalence rates and make direct comparisons between the studies difficult (Trost,
2007).
Finally, the instrumentation varied between the studies using self-reported
physical activity, which may also have resulted in differences in prevalence rates. For
example, parent-reported physical activity was used for Year One participants in the
Healthy Kids Survey (2007), whereas self-report measures were used in CAPANS
(2008) with children in Year Three (approximately 8-years old). This is problematic
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given younger children under the age of 10 years have limited cognitive ability when
recalling their physical activity behaviour (Sallis et al., 1990; Weston et al., 1997).
The definition of physical activity also varied across the studies. For example, in the
Healthy Kids Survey (2007), it was defined as any activity that caused participants to
‘huff and puff’ or their heart rate to rise. However, in the Schools Fitness and Physical
Activity Survey (1997) and SPANS (2004) it was defined as participation in
organised or non-organised sports, games and other activities. For the Australian
National Children’s Nutrition and Physical Activity Survey (2008), data were
collected during a face-to-face interview (two days) and a subsequent telephone
interview (two days) and participants were asked to recall every activity they did in
five-minute time-slices. The differences in how physical activity was defined in each
instrument, along with the variations in data collection methods may also have
contributed to the variations in prevalence rates between the studies, and again, makes
comparisons between the studies difficult (Trost, 2007).
There are several limitations associated with the self-report and proxy-report
measures of physical activity used in five of the six prevalence studies examined.
Self-report and proxy-report measures are subject to considerable recall bias,
including over-reporting of physical activity levels, and they have limited validity and
reliability among children under the age of 10 years (Trost, 2007). Incidental and
short bouts of intense physical activity are not well captured in self-report instruments
which tend to focus on structured MVPA such as organised games and sports (Kohl,
Fulton & Caspersen, 2000; Okely et al., 2008). However, this incidental physical
activity constitutes the majority of overall daily energy expenditure for children and
adolescents (Kohl, et al., 2000). As a result, physical activity levels may not have
been accurately measured in each of the studies. Likewise, the systematic review by
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Prince, Adamo, Hamel, Hardt, Gorber and Tremblay (2008) concluded that selfreports predominately capture MVPA and participants tend to over-report this form of
physical activity. Finally, another disadvantage of self-report instruments includes the
possibility that individuals may interpret the questionnaire items differently, and that
the questionnaires may not be gender-appropriate in all settings (Kohl et al., 2000).
Most studies from 2005 onwards employed an objective measure of physical
activity in addition to self-report instruments. Pedometers were used in three studies
with monitoring periods ranging from four to ten days. As previously stated, no
pedometer guidelines currently exist in Australia. In the three studies that used
pedometers, the published guidelines of boys taking at least 15,000 steps each day,
and girls taking 12,000 steps each day (Tudor-Locke et al., 2002) were used (Healthy
Kids Survey, 2007; the Australian National Children’s Nutrition and Physical Activity
Survey, 2008; CAPANS, 2008), providing good comparability between the pedometer
studies. Comparability was also enhanced as all of the studies used an average method
when reporting pedometer prevalence rates. However, the prevalence rates in the three
pedometer studies still varied substantially from 0% to 50%. While the compliance
rates for children were reasonably consistent across the pedometer studies (all
approximately 40%), the compliance rates for adolescents varied from 0% to 41%. In
the Healthy Kids Survey (2007) no adolescent participants were reported to have met
the recommended step targets. In the Australian National Children’s Nutrition and
Physical Activity Survey (2008) only 15% of adolescents met the recommended step
targets whilst around 40% met the recommended step targets in CAPANS (2008).
There are a number of reasons that might explain the low prevalence rate for
adolescents in Healthy Kids Survey (2007) and the higher prevalence rate in the
Australian National Children’s Nutrition and Physical Activity Survey (2008) and
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CAPANS (2008). Compliance with recommended step targets clearly decreased with
increasing age across each study with the exception of boys in CAPANS (2008) and
each study included a very different sample of “adolescents” when reporting
compliance. In the Healthy Kids Survey (2007) only Year 10 students were included
in the reported prevalence rates and as a result, 0% met the step targets. In the
Australian National Children’s Nutrition and Physical Activity Survey (2008),
adolescents from 14 to16 years of age were included with 13% of boys and 16% of
girls aged 14 to 16 years meeting the step targets. In CAPANS (2008), the adolescents
were from Years 7, 8, 10 and 11 with 41% of boys and 37% of girls meeting the step
targets. Although there is a slight difference in the ages included as "adolescents" in
each study, it is unclear why these differences in reported prevalence rates might
exist. As physical activity declines with age, it is plausible to expect the lower
prevalence rate among Year 10 students reported in the Healthy Kids Survey (2007).
The higher reported prevalence rates in the Australian National Children’s Nutrition
and Physical Activity Survey (2008) and CAPANS (2008) may have been due to
greater compliance with step targets among the younger, and possibly more active
adolescents in each of these studies.
Another reason that might explain the low prevalence rates is the inclusion of
weekend data reported in each study. In the Healthy Kids Survey (2007), participants
wore the pedometer for five days, including both weekend days. The inclusion of
weekend day data was not specified for the Australian National Children’s Nutrition
and Physical Activity Survey (2008), however, the minimum six days of monitoring
would have included at least one weekend day. Participants were required to wear the
pedometer for a minimum of four days in CAPANS (2008) and the inclusion of
weekend data was not specified. The variability of weekend data and its inclusion in
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the analysis for the Healthy Kids Survey (2007), may explain the lower levels of
compliance reported for adolescents in this pedometer study. Similar studies in
adolescents have found that step counts were 30% higher on weekdays and showed
less variability than mean step counts on the weekend (Duncan, Hopkins, Schofield &
Duncan, 2008; Rowe, Mahar, Raedeke & Lore, 2004; Vincent, Pangrazi, Raustorp,
Tomson & Cuddihy, 2003). Additionally, the inclusion of both weekend days in the
Healthy Kids Survey (2007) may have resulted in the lower compliance rates
compared with shorter monitoring periods without both weekend days, as was the
case in the Australian National Children’s Nutrition and Physical Activity Survey
(2008) and CAPANS (2008). The variation in prevalence rates in the three studies
may reflect the variation in monitoring periods, and more specifically, the inclusion of
weekend data when reporting compliance.
Although pedometers provide a valid and reliable assessment of the relative
volume of physical activity in children and adolescents, limitations do exists with this
method of measuring physical activity in young people. Pedometers cannot be worn in
water or during water-based activities. Pedometers are insensitive to activities such as
cycling and weight-training and related activities above a given threshold are still
counted as steps. They do not report frequency, intensity or duration of physical
activity and they do not take into consideration factors such as body size and speed of
movement in maturing children (Trost, 2007).
Accelerometers were used to estimate the prevalence of physical activity only in
the CLASS study (Telford et al, 2005). Compliance with the physical activity
guidelines was highest in this study using accelerometers, with almost all participants
aged 5- to 12-years meeting the physical activity guidelines (97%). The United
Kingdom Expert Consensus Group guidelines for physical activity (Cavill, Biddle &
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Sallis, 2001) were used in this study, which is the same as the current Australian
guidelines (Telford et al., 2005). For CLASS, compliance was defined as averaging
≥60 minutes of MVPA per day over the monitoring period.
Compared with the aforementioned studies, the CLASS study (Telford et al.,
2005) is clearly an outlier, reporting near perfect compliance. The average method
used to determine minutes in MVPA each day may have contributed to the higher
compliance rates in CLASS (2005). There is also debate about the most appropriate
cut-points to use when defining MVPA from accelerometry data among children and
adolescents (Trost, 2007). Movement count classifications were based on Freedson,
Sirard, Debold, Pate, Dowda, Trost et al. (1997) child energy expenditure prediction
equation. Minutes per day in MVPA were calculated from the values used to define
intensity levels. From these values, MVPA was defined≥ as
3.0

-METs (≥ 1263

counts/min for a 12-year-old) compared with the higher values of MVPA defined as ≥
3200 counts/min by Puyau, Adolp, Vohra, and Butte (2002); and MVPA defined as ≥
3000 counts/min by Treuth, Schmitz, Catellier, McMurray, McMurray, Almeida et al.,
(2004). Although the Freedson et al. equation cut-points for defining MVPA are lower
than other cut-points, this equation has been shown to classify MVPA more accurately
than other equations that were used at the time (Trost, Way & Okely, 2006).
While accelerometers provide an accurate measure of physical activity,
limitations still exist. Accelerometers cannot be worn in water or during contact sports
and participants are required to reliably wear the accelerometer during each day of the
study period. Accelerometers typically underestimate the amount of physical activity
undertaken whilst cycling, using the upper body or performing non-locomotor
activities and there is limited accuracy for estimating free-living energy expenditure
(Corder, Brage & Ekelund, 2007; Warren, Ekelund, Besson, Mezzani, Geladas &
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Vanhees, 2010). Despite the limitations, accelerometers are a valid measure of
physical activity in young people, and they provide an opportunity to overcome the
recall bias associated with self-reports of physical activity (Kohl, Fulton & Caspersen,
2000; Sallis 1991).
The six studies above report the prevalence of physical activity for children and
adolescents in Australia at one point in time. In order to review the changes in
prevalence rates over time for children and adolescents, two additional studies have
been included in this review. These examined the changes in physical activity
participation in NSW between 1985 and 2004 (Okely et al., 2008) and between 1997
and 2004 (Hardy et al., 2008). Compliance with physical activity recommendations
was defined as averaging ≥60 minutes of MVPA per day over a typical week. Okely
et al. (2008) and Hardy et al. (2008) found a substantial increase in self-reported
compliance with physical activity recommendations across these years. Between 1985
and 2004, there was a significant increase in the proportion of children and
adolescents meeting the physical activity guidelines among all age and sex groups. In
both studies, participants were asked to report their usual physical activity
participation over a normal week. The prevalence of compliance for the whole sample
in 1985 was 62.5% and the median minutes spent in MVPA were 135 minutes per
day. In 2004, this increased significantly by 13% in boys and 20% among girls aged
12- to 15-years (Okely et al., 2008).
Similarly, Hardy et al. (2008) found that irrespective of season, there was an
approximate increase in the prevalence of compliance with the physical activity
guidelines between 1997 and 2004 of 8% for Year 8 boys and girls, and 12% for Year
10 girls when measured on average over a typical week, recalling organised and nonorganised sports and physical activities. The only group to decrease in compliance
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rates was Year 10 boys, who had a 5% decrease between 1997 and 2004 during the
winter months. As such, there was an increase in physical activity compliance among
adolescents in both change studies by Okely et al. (2008) and Hardy et al. (2008).
These results are encouraging and demonstrate an increase in participation in the
types of activities captured by self-reports, such as organised games and sports (Okely
et al., 2008).
In conclusion, estimates of physical activity compliance rates in Australian
children and adolescents have varied depending on the methods of measurement.
When compliance was defined as averaging ≥60 minutes of MVPA per day over a
typical week, approximately 75% of children and adolescents met the physical
activity guidelines. When compliance was defined as meeting 60 mins of
MVPA every day, it was estimated that only around 30% of children and adolescents
met the physical activity guidelines. More recent studies have used objective methods
to assess the physical activity of school-aged youth with approximately 40% of
children and 20% of adolescents meeting the step guidelines¹ and near perfect
compliance reported in one study that used accelerometry. From these studies, it can
be surmised that some groups of Australian children and adolescents are sufficiently
active, although there is still a large proportion (more than one-half) who are not,
especially if a literal definition of adherence to the recommendations is used (i.e.
the every day method). Moreover, the majority of the studies reviewed (5/6) have
used self-report or parent proxy-report (Abbott et al., 2008) to assess physical activity,
which is prone to recall bias, particularly overestimation (Trost, 2007).
Instrumentation and the age of participants varied across the majority of the studies
making direct comparisons in compliance rates difficult. Therefore, there is a need to
better understand ways to increase participation and promote physical activity among
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young people. To effectively enhance physical activity participation among young
people, it is important to first examine theoretical frameworks for physical activity
promotion in order to understand the factors that influence physical activity
participation among children and adolescents. This area will now be reviewed in the
next section.
2.3 FACTORS THAT INFLUENCE PHYSICAL ACTIVITY
2.3.1 Theoretical frameworks used in physical activity research with children and
adolescents
A number of theoretical frameworks have been used to explain the factors that
influence physical activity among children and adolescents. This section of the
literature review will compare current theoretical models used to predict physical
activity in children and adolescents. This will provide an examination of the third
phase of the behavioural epidemiology framework. First, the main theoretical models
will be introduced, and then compared. Second, Competence Motivation Theory will
be reviewed as this theory underpins the hypothesised relationships examined in the
current study.
2.3.1.1 Social Cognitive Theory
Social Cognitive Theory has been used as a conceptual framework for many studies
investigating the correlates and determinants of youth physical activity. This theory
posits that behaviour, personal factors and environmental factors interact through
reciprocal determinism (bi-directional interaction) (Bandura, 1986; Perry, Baranowki
& Parcel, 1990). Self-efficacy in one’s ability to perform a specific behaviour is
central to this theory. Perceived self-efficacy determines whether a behaviour is
attempted or how hard an individual attempts to adopt a given behaviour before
dropping out or ‘giving up’ the behaviour. Bandura (1986) suggests that self-efficacy
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beliefs are the result of past experiences, verbal persuasion, explicit learning and an
individual’s interpretation of their physical capabilities. In relation to physical
activity, initial positive experiences that may include social support, instruction and
improvements in perceptions of competence, may foster greater levels of self-efficacy
and future commitment or involvement.
2.3.1.2 Theory of Reasoned Action
The Theory of Reasoned Action states that the performance of a behaviour is the
product of one’s intention to perform the behaviour (Azjen & Fishbein, 1980), and
that intention is influenced by an individual’s attitude towards that behaviour and their
social environment, including the opinions of their friends or family. These opinions
are referred to as ‘subjective norms’.
2.3.1.3 The Theory of Planned Behaviour
Azjen (1980) later added the concept of perceived behavioural control to the Theory
of Reasoned Action model to recognise the role of individual choices in explaining
behaviour, and to recognise that individuals have the option and ability to choose
behaviours at will. In addition to indirectly influencing behaviour through intentions,
the Theory of Planned Behaviour proposes that perceived behavioural control also
concurrently and directly influences behaviour. This theory suggests that perceived
behavioural control influences intention to perform a given behaviour more than
attitudes or subjective norms and determines a belief regarding how easy or hard a
behaviour is to adopt.
2.3.1.4 Health Promotion Model
The Health Promotion Model (Pender, 1975; 1996) posits that three main factors cognition, action and the environment - will influence an individual’s health
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promoting-behaviour. Pender (1975; 1996) states that there are three groups of
influencing factors: one’s individual characteristics and experiences; cognition and the
effect of behaviours; and immediate behavioural plans. Examples of these factors
would include prior related behaviour, social, biological and psychological factors,
personality, influences from parents and peers, and perceived benefits and barriers
relating to physical activity behaviours. This model integrates constructs from Social
Cognitive Theory (see 2.3.1.1) and expectancy-value theory and outlines the direct
and indirect influence these factors may have on health promoting behaviour (Guthrie,
Loveland-Cherry, Frey, & Dielman, 1994). In relation to this model, the health
promoting behaviour is the desired outcome i.e. physical activity.
2.3.1.5 Self-Determination Theory
Self-Determination Theory represents a broad framework to explain human
motivation and personality towards volitional behaviours (Deci & Ryan, 1985). This
theory describes the roles of intrinsic and types of extrinsic motivation in individual
development and in individual differences. In relation to physical activity, SelfDetermination Theory focuses on the role of social support and cultural factors that
promote autonomy and competence. Self-Determination Theory suggests that these
factors will have the most impact on motivation and engagement in activities by either
encouraging or discouraging an individual’s choice in relation to their well-being and
quality of performance.
2.3.1.6. Trans-Contextual Model
The theoretical frameworks of Self-Determination Theory (see 2.3.1.5) and the
Theory of Planned Behaviour (see 2.3.1.3) were integrated to generate a TransContextual Model (Deci & Ryan, 1991; 1995). These two theories may provide a
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complementary explanation of motivated behaviour through which support for
autonomous motivation promotes autonomous behaviour. In relation to physical
activity, the support for motivated behaviour in a controlled setting such as school or a
structured physical activity program by teachers, parents or peers, will promote
individuals’ motivated behaviour, which is participation in physical activity, outside
of these settings such as leisure or free-time physical activity.
A summary of studies that have examined the aforementioned theoretical models
and their ability to predict physical activity behaviour is provided in Table 2.2. Those
studies that specifically evaluated the ability of the models in predicting physical
activity among children and adolescents are reported. This allows a comparison to be
made of the effectiveness of each model in predicting physical activity behaviours
among children and youth. For each study the table reports: the theoretical
framework, the setting and sample, the physical activity measures used, and finally
the proportion of the variance in physical activity explained by the theoretical
framework.
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Table 2-2: Theoretical models and evidence of their ability to predict physical activity in children and adolescents
Study
Strauss, Rodzilsky,
Burack & Colin (2001)
Trost, Pate, Dowda,
Ward, Felton &
Saunders (2002)

Theoretical
Framework
SCT

Sample
USA - N= 92 children (boys = 44, girls = 48) M age
= 13.2 ± 2.0 years.

Assessment of
Physical Activity
Accelerometer

Proportion of Variation in Physical Activity explained by theoretical model
SCT - accounted for approximately 10% of the variation in high (VPA) activity
(p<0.001).

TRA, TPB

USA - N= 1030 white and 1114 African American
eighth grade adolescent girls (girls = 2144). M age =
13.6 ± 0.7 years.

Self-report

TRA – Whites – accounted for 8% of the variation in MVPA (p<0.0001).
TPB – Whites - accounted for 10% of the variation in MVPA.
TRA – African-Americans – accounted for 3% of the variation in MVPA
(p<0.0001).
TPB - African-Americans - accounted for 5% of variation in MVPA.

HPM

Taiwan – N= 832 (boys = 456, girls = 376) M age =
13.5 ± 0.58 years.

Self-report

HPM – accounted for 30% of the variation in physical activity (p<0.01).

Trost, Saunders & Ward
(2002)

TRA, TPB

USA –N= 198 6th grade children (boys = 95, girls =
103) in South Carolina.
M age = 11.4 ± 0.6 years.

Accelerometer

Hagger, Chatzisarantia,
Barkoukis, Wang, Hein,
Pihu et al. (2007)

TPB

British N= 699 (boys = 198, girls = 234 M age = 13.9
years, SD = 1.51), Estonian N= 268 (boys 117, girls =
151; M age = 15.0 years, SD= 0.91), Greek N= 150
(boys 65, girls =85; M age = 14.3 years, SD = 0.80),
Hungarian N= 235 (boys = 114, girls = 121; M age =
14.0 years, SD = 0.99), Singaporean N=133 (boys =
66, girls = 67; M age = 13.3 years,
SD = 0.47).

Self-report

TPB - accounted for 21% to 59% of the variation in physical activity (p<0.01) across
cultural groups.

Shen, McCaughtry &
Martin (2008)

TCM

USA N= 837 (boys = 410, girls = 427) M age = 12.9
years, Age =11 to 15-years).

Self-report

TCM - accounted for 13-18% of the variation in MVPA (p<0.05).

Barkoukis & Hagger
(2009)

TCM

Greece N= 183 (boys = 92, girls = 91) M age = 13.93
years, SD= 0.78).

Self-report

TCM - accounted for 45% of the variation in MVPA (p<0.01).

Brunet & Sabiston (2009)

SDT

Canada N= 381 (boys = 161, girls = 220)
M age = 18.69 years, SD= 1.15).

Self-report

SDT - accounted for 36% of the variation in physical activity (p<0.05).

Wu & Pender (2002)

TRA - accounted for 3% of variation in MVPA.
TPB- accounted for 6% of the variation in MVPA.

SCT – Social Cognitive Theory; TRA – Theory of Reasoned Action; TPB – Theory of Planned Behaviour; HPM – Health Promotion Model.; TCM

62

- Trans-Contextual Model ; SDT – Self-Determination Theory.

There has been limited research to date that has robustly evaluated theoretical models and
their ability to explain physical activity participation among children and adolescents. Selfreport measures accounted for the largest variance in MVPA (up to 59%) while objective
measures demonstrated weaker results, regardless of the theoretical model used (up to 13%).
These differences between self-reported physical activity and objective measures may also be
due to the types of activities captured. Social Cognitive Theory demonstrated the lowest
percentage of variance in physical activity participation (10%). The Theory of Planned
Behaviour demonstrated the largest range across the studies (5% to 59%) and the other
theoretical models (Trans-Contextual Model, Health Promotion Model and SelfDetermination Theory) explained a higher proportion of the variance in physical activity
participation (from 18% to 45%).
The studies reviewed above demonstrate weak to moderate relationships between the
theoretical models and the ability to predict physical activity behaviour in children and
adolescents. Many of these theories do not appear to explain a high proportion of the variance
in physical activity behaviour and this may lead to a lack of confidence in using these
theories to explain or promote physical activity behaviour in young people. No single theory
is clearly superior in its ability to explain physical activity among children and adolescents
and only a small number of studies have tested any individual theory. As a result, the findings
need to be replicated in further studies. Additionally, there are so few studies evaluating
theoretical models and their ability to explain physical activity participation among children
and adolescents. Further research is needed to determine the ability of these frameworks in
predicting physical activity behaviour and to provide a clearer comparison of their value in
explaining physical activity behaviour in young people.
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2.3.2 Competence Motivation Theory as a model to predict physical activity in children and
adolescents
Another theory for understanding child and youth physical activity is Competence Motivation
Theory (Harter, 1982). Competence Motivation Theory (CMT) posits that an individual is
motivated to partake in a behaviour if he/she enjoys it, with several sources contributing to
this enjoyment: actual competence (how good one is at the behaviour); perceived physical
competence (how good one thinks they are at the behaviour); and social support for the
behaviour (from peers, coaches, parents and significant others). As indicated in Table 2.2,
CMT does not appear to have been comprehensively tested among children and adolescents.
To apply CMT to the behaviour of physical activity among young people, children and
adolescents would primarily participate in physical activity because it is fun and enjoyable,
that is, a positive experience (Weiss & Ebbeck, 1996; Weiss, 2000). There are three main
sources of this enjoyment: how competent one is at performing the fundamental movement
skills required to be physically active (or actual competence); how good one feels they are at
performing these skills and at performing different types of games and sports that involve
physical activity (or perceived physical competence); and the level of support for and
encouragement to be physically active from parents, coaches and friends (or social support)
(see Figure 2.2). It is also stressed by the author (Weiss, 2000) that this theory is
developmental in nature as a result of age and gender differences across the constructs of
CMT. This includes differences in the factors that influence an individual’s perceived
physical competence and self-worth, and differences in the sources of physical activity social
support and enjoyment that may change throughout the developmental years from childhood
to adolescence. Physical activity studies among children and adolescents that have tested the
relationships between constructs of CMT and physical activity will be examined in the
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following section of this literature review. Specifically, the relationships A to D as depicted
by the arrows in Figure 2.2 will be examined in detail.

Actual Competence

Enjoyment
Perceived Competence
Relationship B

Relationship D

Physical
Activity

Social Support Encouragement

Figure 2-2: Theoretical constructs of Competence Motivation Theory (adapted
from Weiss, 2000).

2.4 THE RELATIONSHIP BETWEEN CONSTRUCTS OF COMPETENCE
MOTIVATION THEORY AND PHYSICAL ACTIVITY AMONG CHILDREN AND
ADOLESCENTS
The final component of the literature review will examine the studies that have tested the
relationships between constructs of CMT and physical activity. These studies examine the
relationships between the constructs of CMT and physical activity from a chronological age
perspective rather than focusing on biological or genetic maturation. Very few studies have
controlled for biological maturity when examining the relationships between physical activity
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and CMT and this examination is beyond the scope of the current study. Where there were
more than 12 studies that investigated the relationship between the constructs of CMT and
physical activity, the data will be presented in a table. Each construct will be assigned a code
to indicate the level of evidence, based on the proportion of studies providing evidence of an
association between the construct and physical activity, as presented in Table 2.3 below.

Table 2-3: Strength of evidence of association between physical activity and other
variables (Sallis et al., 2000).
Studies supporting an association (%)

Summary Code

Meaning of Code

0 - 33

0

No association

34 – 59

?

Indeterminate, inconsistent

60 - 100

+

Positive association

-

Negative Association

When four or more studies support an association or no association, the association is coded as 00, ++, or --.

When defining the strength of the relationship between each construct and physical activity,
the relationship will be determined by the value awarded in Table 2.4 below.

Table 2-4: Strength of the reported relationship between the constructs of
Competence Motivation Theory and physical activity (Kervin, Vialle, Herrington
& Okely, 2006)
R-Value

Association

Strength of the Relationship between two variables

0.70-1.00

High correlation

Strong relationship

0.40-0.70

Moderate correlation

Moderate relationship

0.20-0.40

Low correlation

Weak relationship

< 0.20

Slight correlation

Virtually no relationship
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2.4.1 Actual Competence and Physical Activity (Relationship A in Figure 2.2)
Actual competence in the physical domain refers to young people’s ability to perform the
behavioural skills required to participate in physical activity (Ulrich, 1987). The development
of actual competence during childhood is influenced by a number of factors including the
individual growth and maturation characteristics and the environment in which a child is
raised (Malina, 2004). In the current study actual competence has been operationalised as
children’s and adolescents’ proficiency in fundamental movement skills. Fundamental
movement skills are utilitarian skills that are used by children and adolescents to enhance
their quality of life and for participation in physical activity and sport (NSW DET, 2000).
Fundamental movement skills are assessed in two ways: process-assessed or productassessed. Process-assessment refers to an assessment of how the skill is performed, classified
as technique. Process-assessment tools utilise observational records or checklists to score a
skill performance, with a skill broken down into components, described within phases of
performance; for example the preparation, propulsion and follow-through phases of the throw
(Hands, 2002). Product-assessment tools, on the other hand, measure the outcome of the skill,
such as how many seconds it takes to run 50 metres or the number of successful bounces and
catches of a ball in 20 seconds. Whilst proficiency in fundamental movement skills has been
used to define actual competence in the current study, additional definitions of actual
competence have been included in the following reviewed studies.
2.4.1.1 Description of Studies
Two foundational studies conducted prior to 1990 examined the relationship between actual
competence and physical activity in children. The first of these studies by Ulrich (1987)
examined the association between participation in organised sport and actual competence
among 250 children aged 5- to 10-years. In this study, participants were defined as those
children who participated in one full season of organised sport during the past year and non-
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participants were those who did not complete one full season. Actual competence was
assessed through a range of motor ability items which included the broad jump, flexed arm
hang, sit-up test, side-step test and a sixty yard shuttle run, and motor skill items which
included playground ball dribble, soccer ball dribble, softball repeated throw, and soccer ball
throw. The results showed that actual competence was related to organised sport participation
(Wilks’ Lambda = 0.795, p <0.0001), in that participants in organised sport programs
performed selected actual competence tasks better than non-participants.
Butcher and Eaton (1989) examined the relationship between gross motor proficiency
and daily free play behaviour and activity level in 31 preschool children aged 4.5- to 6-years.
Free play was measured by observation and children were categorised into low and high
activity levels. Motor proficiency was assessed by the Bruininks-Oseretsky Test of Motor
Proficiency, which includes 46 items categorised into eight subtests of gross and fine motor
development. Gross motor development assessments included running speed and agility,
balance, co-ordination, and strength. They found that free play and high activity levels were
significantly related to one aspect of gross motor development, namely running skills (r=0.38,
p <0.05). Other motor proficiency items were not found to relate to daily free play or activity
levels.
Following these studies, Saakslahti et al., (1999) examined the association between
physical activity and fundamental movement skills in 105 children aged 3- to 4-years.
Physical activity was assessed through a parent questionnaire with parents estimating the time
their child spent in indoor and outdoor play during a single weekend. The categories of
outdoor play and very active outdoor play and indoor play and very active indoor play were
combined into two single categories of low active play and very active play. Fundamental
movement skills were product-assessed and included walking and running speed, agility,
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throwing and catching, and standing broad jump. They found that, at this early age, very
active indoor play was related only to throwing (r=0.24, p=0.014).
Okely, Booth and Patterson (2001), examined the relationship between fundamental
movement skill proficiency and participation in organised and non-organised physical
activities among 2026 13- to 15-year olds. Self-report questionnaires were used to collect
data for participation in physical activity and six fundamental movement skills were observed
through process-oriented assessments, including the run, vertical jump, catch, overhand
throw, forehand strike, and kick. They found that those adolescents who had higher levels of
fundamental movement skill proficiency spent significantly more time per week participating
in organised (p <0.001) but not non-organised physical activities. Fundamental movement
skill proficiency explained a significant, but small proportion of the variance in organised
physical activity (3%).
One longitudinal study by McKenzie, Sallis, Broyles, Zive, Nader, Berry et al. (2002)
assessed the relationship between actual competence and self-reported physical activity.
Participants in this study included 89 Anglo American and 118 Mexican American children
assessed at ages four, five and six years. The movement skill assessments included lateral
jumping, catching a ball and balancing on one foot. Jumping was also assessed at 12 years
but the assessments for catching and balancing were no longer considered developmentally
appropriate for 12 year-olds and as a result were not assessed at this age. Physical activity
was assessed using the seven-day Physical Activity Recall (PAR) at age 12 years. McKenzie
et al. (2002) found that jumping ability at age 12 years was cross-sectionally related to girls’
physical activity and was a significant predictor of their overall physical activity, explaining
around 10% of the variation among girls (p <0.004). However, study findings indicated that
movement skill performances at ages 4- to 6-years did not predict physical activity levels at
the age of 12 years.

69

Another longitudinal study by Barnett, van Beurden, Morgan, and Beard (2008)
examined the actual competence of 276 children in order to investigate whether it predicted
physical activity levels during adolescence. Children were aged 10 years at baseline and were
aged 14- to 18-years (mean age 16.4 years) at follow-up. Actual competence was processassessed at age 10 years using six fundamental movement skills from Get skilled: Get active
(NSW DET, 2000). These six skills were classified into two categories, which included
object-control skills (kick, catch, and throw) and locomotor skills (side gallop, hop, and
vertical jump). Physical activity was assessed using the Adolescent Physical Activity Recall
Questionnaire (APARQ) (Booth, Okely, Chey & Bauman, 1995) which measures the type,
frequency, and duration of activity participation in organised and non-organised physical
activity. Object control proficiency during childhood was positively associated with time
spent in MVPA and organised activity in adolescence, accounting for approximately 13%
(p=0.001) and 18% (p=0.003) of the variation in physical activity, respectively.
Several recent studies have used an objective measure of physical activity
(accelerometry) when examining the relationship between actual competence and physical
activity in children. The first study by Fisher, Reilly, Kelly, Montgomery, Williamson, Paton
et al., (2005) tested the relationships between objectively measured habitual physical activity
and fundamental movement skills in 394 children aged 3- to 5-years. Physical activity was
measured over a six-day period using the Actigraph accelerometer. Children were scored on
15 fundamental movement skills using the Movement Assessment Battery (Croce, Horvat, &
McCarthy, 2001). These skills included jumps, balances, skips, ball exercises, and target
throwing. Positive but weak relationships between total movement skill scores and total
physical activity (r=0.10, p=0.039) and between total movement skills and time spent in
MVPA (r=0.18, p <0.001) were found. The findings also indicated that those children in the
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highest quartile of fundamental movement skill proficiency spent significantly more time in
MVPA.
Williams, Pfeiffer, O’Neill Dowda, McIver, Brown et al., (2008) conducted another
study among young children. This study tested the relationships between objectively
measured physical activity and fundamental movement skills in 198 children aged 3- to 4years. Physical activity was measured over a seven-day period using the Actigraph
accelerometer. Children were scored on 12 fundamental movement skills using the CHAMPS
Motor Skill Protocol (CMSP). These skills were classified into six locomotor skills including
the run, jump, slide, gallop, leap, and hop, and six object control skills including the throw,
roll, kick, catch, strike and dribble. Significant but weak positive relationships were found
between total movement skill performance scores and percentage of time spent in MVPA
(r=0.20, p <0.01) and VPA (r=0.26, p <0.001). They found that those children in the highest
tertiles for their motor skill performance score spent significantly more time in MVPA and
VPA.
A study by Wrotniak, Epstein, Dorn, Jones, and Kondilis (2006) examined the
relationships between motor proficiency and physical activity in 65 children aged 8- to 10years. Physical activity was objectively assessed using the Actigraph accelerometer. Motor
proficiency was assessed using the Bruininks-Oseretsky Test of Motor Proficiency as
reported above in the study by Butcher and Eaton (1989). Children’s motor proficiency was
positively and significantly associated with activity counts (r=0.32, p=0.011) and time spent
in MVPA (r=0.30, p=0.016).
A more recent study by Hume et al. (2008) examined the relationship between actual
competence and objectively measured physical activity in 248 children aged 9- to 12-years.
Three locomotor skills (sprint run, dodge and vertical jump) and three object-control skills
(overhand throw, two-handed strike and kick), were video assessed to examine children’s
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actual competence. Physical activity was assessed using the Actigraph accelerometer. Weak
but significant relationships were found between actual competence and time spent in MVPA
(mins) (r=0.24, p ≤ 0.01), MPA (r=0.21, p ≤ 0.05), and VPA (r=0.25, p ≤ 0.01) among boys.
There were no significant relationships found for MVPA, (r=0.13) and MPA (r=0.10) for
girls. However, vigorous physical activity was weakly but significantly associated with actual
competence (r=0.21, p ≤ 0.05) in girls.
The final study by Morgan, Okely, Cliff, Jones and Baur (2008) examined the
relationships between motor skill proficiency and objectively measured physical activity in a
sample of 165 obese boys and girls aged 5- to 9- years. Motor proficiency was video assessed
using the Test of Gross Motor Proficiency (Ulrich, 2000). This test assessed six locomotor
skills including the run, gallop, hop, leap, horizontal jump and slide and six object-control
skills including the strike, dribble, catch, overhand throw, and underarm roll. Physical
activity was assessed using the Actigraph accelerometer. For boys, positive relationships
were found between overall fundamental movement skill proficiency and percentage of time
spent in MPA (r=0.46, p <0.001) and VPA (r=0.49, p <0.001). Likewise, for girls, overall
fundamental movement skill proficiency was related to percentage of time spent in MPA
(r=0.35, p <0.01) and percentage of time spent in VPA (r=0.26, p <0.05).
2.4.1.2 Limitations
While there appears to be an emerging body of evidence that has investigated the relationship
between actual competence and physical activity in children and adolescents (11 studies), a
number of important limitations need to be considered when interpreting study findings.
Ulrich (1987) defined physical activity as organised sport, which is only one component of
physical activity among children, and is not likely to accurately capture their overall physical
activity. Although the studies by Butcher and Eaton (1989), Saakslahti et al., (1999) and
McKenzie et al. (2002) reported an association between physical activity and actual
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competence, these studies each found a significant relationship between one individual skill
and physical activity, rather than a relationship between the batteries of skills used to measure
actual competence and physical activity. Approximately half of the studies except Okely et
al., (2001), Fisher et al., (2005), Barnett et al., (2008), Hume et al., (2008), Williams et al.,
(2008) and Morgan et al., (2008) used product-assessments to measure actual competence.
This is contrary to recent trends in fundamental movement skill assessment which
recommends that process tests assessing how the skill is performed, classified as technique,
should prevail over product measures of the skill outcome (Gallahue, 1982; Holland, 1986;
Wickstrom, 1983). The summary scores used in the process tests provide a stronger
representation of participants’ overall actual competence and provide greater variability when
examining relationships between movement skills and outcomes such as physical activity
among young people. Further, the studies by Okely et al. (2001); Barnett et al., (2008); and
McKenzie et al., (2002) only assessed six or less fundamental movement skills. A wider
variety of fundamental movement skills may be needed to accurately and comprehensively
assess children’s and adolescents’ actual competence. Only two of the studies (Hume et al.,
2008; Morgan et al., 2008) video-assessed actual competence or FMS which provided greater
measurement scrutiny than the live assessments used in the remaining studies. Finally, five of
the studies above used self-report or parent proxy-report methods to assess physical activity
(Ulrich, 1987; Saakslahti et al., 1999; Okely et al., 2001; Barnett et al., 2008; McKenzie et al.
2002). This is problematic, given that self-reports have limited validity and reliability among
children (Trost, 2007). Additional research using objective measures of physical activity and
a comprehensive battery of fundamental movement skills in children and adolescents is
warranted with only three preschool studies, six childhood studies, and two adolescent studies
being identified in this review.
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2.4.1.3 Summary
Overall, the available literature suggests that there is a positive but weak relationship between
actual competence and physical activity in preschoolers (Butcher & Eaton, 1989; Saakslahti
et al., 1999; Fisher et al., 2005; Williams et al., 2008). Motor proficiency was found to be
positively and significantly associated with activity counts and time spent in MVPA in
children (Wrotniak et al., 2006; Hume et al., 2008). In children and adolescents, studies by
Ulrich (1987), and Okely, Booth and Patterson (2001) found higher levels of actual
competence in children and adolescents who spent more time in self-reported organised
physical activity. In the one study among obese children, Morgan et al. (2008) found positive
relationships between actual competence and time spent in MVPA for boys and girls,
although the relationships were stronger among boys. Longitudinal studies found inconsistent
results, with one study reporting no relationship between movement skill performances at
ages 4- to 6-years and physical activity levels at 12 years (McKenzie et al., 2002). Whereas,
in the second longitudinal study by Barnett et al. (2008), proficiency in object-control skills
during childhood was positively associated with time spent in MVPA and organised physical
activity in adolescence. Collectively, these studies suggest a weak but positive and consistent
relationship between actual competence and physical activity in pre-schoolers, children and
adolescents with 9/11 studies (82%) finding a relationship (++) between actual competence
and physical activity.
2.4.2 Perceived Physical Competence and Physical Activity (Relationship B in Figure 2.2)
Perceived physical competence refers to a child’s evaluation of their ability and adequacy in
the areas of sports, physical fitness and physical attractiveness (Weiss, 2000). Children and
adolescents learn how good they are in the physical domain from different information
sources such as outcomes from sporting events, as well as social and internal sources. In
children, perceived physical competence is normally assessed via a single domain called
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athletic competence (Harter, 1978), examining children’s perceptions of competence in
physical activities, sports and outdoor games. In adolescents the perceived physical
competence domain is further separated into the sub-domains of sport competence, physical
strength, physical condition and body attractiveness (Fox & Corbin, 1989). Several studies
have investigated the relationship between perceived physical competence and physical
activity among children and adolescents.
2.4.2.1 Description of Studies
Biddle and Goudas (1996) examined the relationship between perceived physical competence
and physical activity among adolescents aged 13- to 14-years. The Physical Self-Perception
Profile (PSPP) (Fox & Corbin, 1989) which included four sub-domains, one of which was the
sport competence subscale, was used to measure perceived physical competence. Physical
activity was self-reported using a modified version of Godin and Shephard (1985) LeisureTime Exercise Questionnaire (LTEQ), which assessed time spent in strenuous, moderate and
light physical activities. The authors reported the outcomes for strenuous physical activity
and found that perceived sports competence was positively related to strenuous physical
activity (r=0.30, p < 0.01).
Sallis, Alcaraz, McKenzie and Hovell (1999) examined the relationship between
perceived physical competence and changes in physical activity over a 20-month period. In
this study, 732 children aged 9- to 10-years at baseline self-reported their perceived physical
competence using a modified version of the Perceived Physical Competence Scale for
Children (Harter, 1985). Physical activity measures were combined for analysis from parentreport, a one-day recall self-report and accelerometry for approximately one day. The
variables were measured at baseline and at follow-up, 20 months later. In this study,
perceived physical competence was significantly related to changes in physical activity at
over 20-month period for boys (r=0.14, p < 0.05) and girls (r=0.11, p < 0.05).
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Crocker, Eklund and Kowalski (2000) examined the cross-sectional relationships
between children’s physical activity and perceived sport competence. The sample consisted
of 466 children and adolescents aged 10- to 14-years. The Physical Activity Questionnaire for
Older Children was used to measure self-reported physical activity (PAQ-C) (Crocker,
Bailey, Faulkner, Kowalski & McGrath, 1997; Kowalski, Crocker & Faulkner, 1997), and the
Physical Self-Perception Profile (PSPP) (Fox & Corbin, 1989; Fox, 1990) was used to assess
the perceptions of competence in the physical domain. Using structural equation modelling,
perceived sports competence was significantly related to physical activity (pathway coefficient = 0.28-0.37, p <0.05), and it accounted for approximately 28% of the variance in
physical activity for children and adolescents.
Paxton, Estabrooks and Dzewaltowski (2004) examined the cross-sectional relationship
between perceived physical competence and physical activity in 63 children and adolescents
aged 9- to 14-years. Physical activity was assessed using the Physical Activity Questionnaire
for Older Children (PAQOC; grades 4-8) (Croker et al., 1997), and perceived physical
competence was measured using a modified version of Harter’s (1982) original Perceived
Physical Competence Scale for Children. Paxton et al. (2004) found that perceived physical
competence was significantly related to physical activity (r=0.34, p <0.01) and that perceived
physical competence accounted for 9% of the variance in the participants’ physical activity (p
<0.01).
Bois et al. (2005) examined the longitudinal relationship between perceived physical
competence and physical activity in children. The authors also investigated the indirect
influence of parental beliefs about their child’s physical competence on children’s physical
self-perceptions. The 152 participating children in this longitudinal study were aged between
9- to 11-years, and data were collected from both children and their parents at baseline and at
follow-up, 12 months later. The Perceived Physical Competence Scale for Children (Harter,
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1982) was used to measure children’s perceived physical competence at both time-points.
Children’s physical activity was assessed in two ways at follow-up: the first by parent report
and the second by an interviewer-administered seven-day recall of physical activity for
children. Parent and child reports of physical activity were combined when reporting overall
physical activity levels. Parental perceptions were measured at baseline by Jacobs and
Eccles’(1992) questionnaire, which assessed parents’ perceptions of their child’s physical
competence. Structural equation modelling indicated that children’s perceived physical
competence at baseline predicted their participation in physical activity at follow-up (β =0.31,
p <0.05). Fathers’ perceptions of their child’s competence at baseline significantly predicted
their child’s physical activity participation at follow-up (β= 0.36, p <0.01). Additionally, the
mothers’ perceptions of their child’s competence at baseline predicted their child’s perceived
physical competence (β= 0.41, p <0.01) and this in turn contributed to the child’s level of
involvement in physical activity at follow-up (β= 0.48, p <0.001).
Davison, Downs and Birch (2006) examined the pathways linking girls’ perceived
physical competence at 9- to 11-years of age to their physical activity levels at 11 years. In
the sample of 174 girls, perceived athletic competence was assessed using the Self-Perception
Profile for Children (Harter, 1985). A physical activity participation checklist examining
participation in organised sports in the past year and the Children’s Physical Activity (CPA)
scale (Tucker, Seijaas & Hager, 1997) were used to assess physical activity. Perceived
athletic competence for girls at nine years was significantly associated with physical activity
levels at nine years (r=0.35, p <0.01) and at 11 years (r=0.27, p <0.05). Perceived athletic
competence for girls at 11 years was also significantly associated with physical activity levels
at 11 years (r=0.51, p <0.01).
Barnett et al. (2008) examined the relationship between perceived physical competence
and physical activity among 276 adolescents aged 14- to 18-years (mean age 16.4 years).
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Perceived physical competence was assessed using the Physical Self-Perception Profile
(PSPP) (Fox & Corbin, 1989) and physical activity was assessed using the Adolescent
Physical Activity Recall Questionnaire (APARQ) (Booth, Okely, Chey & Bauman, 2002).
The authors found that perceived sports competence was significantly and positively
associated with physical activity in adolescence (r=0.36, p <0.01).
In a recent study by Morgan et al. (2008), the relationship between perceived athletic
competence and objectively measured physical activity was examined in a sample of 165
obese children aged 5- to 9-years. Perceived physical competence was assessed using the
Pictorial Scale of Perceived Competence and Social Acceptance for Young Children (for
children in Grades K to 2) (Harter, 1984) and the Self-Perception Profile for Children (for
Grades Three and Four) (Harter, 1985). Physical activity was assessed using the Actigraph
accelerometer. Interestingly, no significant relationships were found between perceived
athletic competence and physical activity outcomes for either boys or girls (r=0.12 to r=0.21,
p >0.05).
The final study builds on the previously cited study by Davison, Downs and Birch
(2006). In this longitudinal study by Baker and Davison (2011), the association between
perceived athletic competence at age 11 and physical activity at age 13 was examined in 149
adolescent girls. Perceived athletic competence was measured using a modified version of
Harter’s Self-Perception Profile for Adolescents (Harter, 1988; Wichstrom, 1995). Physical
activity at age 13 was objectively measured for 7 consecutive days using the Actigraph 7164
accelerometer. Baker and Davison (2011) found higher perceived athletic competence at age
11 predicted MVPA at age 13 (r=0.175, p <0.05).
2.4.2.2 Limitations
Several studies that have examined the relationship between perceived physical competence
and physical activity in children (four studies) and adolescents (five studies). Similar
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limitations existed as per section 4.1, with self-reported physical activity used in the six
studies that reported a positive and significant relationship between perceived physical
competence and physical activity in children and adolescents. One study used both self-report
and objectively measured physical activity but combined these measures to report the
relationship between changes in physical activity and perceived physical competence (Sallis
et al., 1999). A separate objective measure of physical activity was only used in two studies
with varying results. The study by Morgan et al. (2008) suggested that perceived physical
competence was not significantly associated with physical activity among obese children.
Whereas the longitudinal study by Baker and Davison (2011) found a significant relationship
between perceived athletic competence and MVPA in adolescent girls. Further research needs
to be conducted to examine the relationship between perceived physical competence and
objectively measured physical activity in children and adolescents.
2.4.2.3 Summary
Overall, the available literature suggests that there is a positive but weak relationship between
perceived physical competence and physical activity in children (Sallis et al., 1999; Bois et
al., 2005; Davison et al., 2006). Conversely, one study suggested that there was no
relationship between objectively measured physical activity and perceived physical
competence in obese children (Morgan et al., 2008). Three of the studies in children provided
longitudinal evidence (Bois et al., 2005; Davison et al., 2006; Baker and Davison, 2011) of a
weak to moderate association between perceived physical competence and physical activity.
Significant positive relationships were found between perceived physical competence and
physical activity for adolescents (Biddle & Goudas, 1996; Barnett et al., 2008) and for
children and adolescents aged 9- to 14-years (Paxton et al., 2004; Baker and Davison, 2011).
Collectively, these studies suggest a weak but positive and consistent relationship between
perceived physical competence and physical activity in children and adolescents with 8/9
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studies (89%) finding a significant relationship (++) between perceived physical competence
and physical activity.
2.4.3 Social Support and Physical Activity (Relationship C in Figure 2.2)
Social support for physical activity includes approval, reinforcement, and encouragement by
significant others for initiating and continuing children’s and adolescents’ participation in
physical activity (Veitch, Cleland, Salmon, Hume, Timperio & Crawford, 2007). Social
support from parents, teachers, coaches and peers are essential influences on physical activity
in young people (Weiss, 2000). Parental support involves encouraging children to be active,
parental participation in physical activity and parental facilitation of their children’s physical
activity opportunities, at home and in the community (Davison, Downs & Birch, 2006). As
there are a larger number of studies (>12) that have examined this relationship in children and
adolescents, these studies will be summarised in Table 2.5 (for children) and Table 2.6 (for
adolescents). The table reports the sample, setting, physical activity and social support
measures used, the reported relationship between physical activity and social support, and
finally the strength of evidence reported for each association. This level of evidence has been
based on the statistical significance of the reported association. The level of evidence has
been reported as per Table 2.4.
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Table 2-5: Relationships between Social Support and Physical Activity in Children
Study

Sample

Assessment of
Physical Activity
Self-report

Assessment of Social Support

Reported Relationship

Self-report FS and PS
Children’s PAQ (Sallis et al. 1989)
Parental PAQ (Sallis et al. 1989)
Reported - combined social support
from family and peers.

Social support explained 10%-13% of the
variance in physical activity for boys and girls
(R2=0.10 to R2=0.13, p <0.01).

Strength of
Association
Weak

Stucky-Ropp & DiLorenzo
(1993)

USA – N = 242 children
(boys = 121, girls = 121)
M age = 11.2 ± 0.7 years.

Sallis, Alcaraz, McKenzie &
Hovell (1999)

USA – N = 732 children and
adolescents (boys = 362, girls
= 370) M age at baseline =
9.54 ± 0.55 years.

Accelerometer and
Self-report

Parent-reported FS
(Godin & Shephard,1985) and
Sallis, Alcaraz, McKenzie & Hovell
(1999)
Reported – social support from
parents.

Family support explained 8% of the variance
in physical activity (R2=0.08, p <0.001) for
boys and 1.5% for girls (R2=0.015, p <0.03).
Social support was significantly related to
physical activity change (r=0.11to r=0.23, p
<0.05-0.001) for boys only.

Weak

O’Loughlin, Paradis,
Kishchuk, Barnett & Renaud
(1999)

Canada – N = 2285 children
and adolescent (Boys = 989,
girls = 931) Age = 9-13 years.

Self-report

Self-report
(O’Loughlin, Paradis, Kishchuk,
Barnett & Renaud, 1999)
Reported – social support from
parents.

Children and adolescents with greater parental
support for PA were more active (87% of boys
and 81% of girls, p ≤ 0.001).

Moderate

Prochaska, Rodgers & Sallis
(2002)

USA – N = 138 children (138
girls) M age = 12.1 ± 0.9
years.

Accelerometer and
Self-report

Self-report FS and PS Amherst
Health and Activity Study (Sallis et
al., 2003)
Reported – social support from
family and peers.

Family support (r=0.27, p <0.01) and peer
support (r=0.22, p <0.01) were related to selfreported physical activity. No significant
relationship reported for FS (r=0.12) or PS
(r=0.01) and objectively measured physical
activity. Social support explained 12% of the
variance in self-reported physical activity (p
<0.001).

Duncan, Duncan & Strycker
(2005)

USA – N = 372 children and
adolescents (boys = 185, girls
= 187) M age = 12.05 ± 1.63
years.

Pedometers and
Self-report

Self-report FS and PS
(Sallis et al., 2002)
Reported - social support from
parents, siblings and peers

Social support explained 37% of the variance
in target physical activity (Target PA =
combined pedometer data and self-report data).
Peer support (R2=0.36, p <0.05) and social
support (watching physical activity) (R2=0.38,
p <0.05) were significantly related to target
physical activity.
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Weak

Moderate

Table 2-5 (continued): Relationships between Social Support and Physical Activity in Children
Bois et al. (2005)

France – N = 152 children
(Boys = 68, girls = 84)
M age = 9.5 ± 0.8 years.

Self-report

Davison, Downs & Birch
(2006)

USA – N = 147 children (147
girls) M age = 9.34 ± 0.3
years.

Self-report

Heitzler et al. (2006)

USA – N = 3114 child/parent
pairs in a representative
sample of youth. Age = 9-13
years.

Self-report

Self-report FS (Sallis et al., 1993)
one-week recall
Reported - Social support from
parents.
Self-report FS
Parent Activity Support Scale
(Davison et al., 2003)
Reported -Social support from
parents.

Social support predicted physical activity level
(β=0.30-0.41, p <0.01) (β=0.48, p <0.001).

Moderate

Social support for girls at 9 years was
significantly associated with physical activity
levels at 11 years (r=0.17, p <0.05).

Weak

Self-report FS
Parent and child interview.
Reported - Social support from
parents.

Children who perceived a greater level of
social support were over 1.4 times more likely
to participate in organised physical activity
OR=1.42, (95% CI = 1.22-1.66, p <0.001).

Moderate

FS = Family Support, PS = Peer Support, AS = Adult Support (Parents and teachers), TS = Teachers Support, CS = Coach Support, PA = Physical Activity.
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Table 2-6: Relationships between Social Support and Physical Activity in Adolescents
Study

Sample

Anderssen & Wold (1992)

Norway – N= 904 adolescents
(boys = 498, girls = 406) M
age = 13.3 ± 0.30 years.

Zakarin, Hovell, Hofstetter,
Sallis & Keating (1994)

USA – N = 1634 adolescents
(boys = 807, girls = 815) M
age = 15.9 ± 1.17 years.

Biddle & Goudas (1996)

Assessment of
Physical
Activity
Self-report

Assessment of Social Support

Reported Relationship

Strength of
Association

Self-report FS and PS (Wold, 1989)
Direct support and values for PA
Reported - combined social support
from family and peers.

Social support explained 14%-16% of the
variance in physical activity (r=0.08 to r=0.33, p
<0.05-0.001).

Weak

Self-report

Self-report FS, CS, TS and PS
Operant (Skinner 1953) and SCT
(Bandura, 1986; Sallis et al. 1989).
Reported –social support from parents,
coaches and peers.

Social support explained 21-22% of the variance
in vigorous physical activity. Family support
(r=0.19 to r=0.24, p <0.001) respectively for boys
and girls and peer support (r=0.14 to r=0.20, p
<0.001) respectively for boys and girls. Coach
support (r=0.09 to r=0.12, p <0.015-0.002) for
boys and (r=0.12 to r=0.14, p <0.001-0.002) for
girls. Non-significant relationship found for TS.

Weak

England – N = 147
adolescents M age = 13.5 ±
0.5 years.

Self-report

Self-report AS
(Biddle & Goudas, 1996) parents and
teacher’s support.
Reported – Combined social support
from adults (parents and teachers).

Social support was significantly related to
physical activity (r=0.38, p <0.001).

Weak

Sallis, Prochaska, Taylor,
Hill, Geraci (1999)

USA – N = 1,504 children
and adolescents (boys =782,
girls = 722) Age = 10-18
years.

Parent-report
and Self-report

Parent-report and Self-report FS
(Heath, Pate & Pratt, 1993)
Reported – Combined social support
from family and parents.

Family support explained up to 17% of the
variance in physical activity (r=0.15 to r=0.38, p
<0.05-0.001).

Weak

Strauss, Rodzilsky, Burack,
Colin (2001)

USA – N – 92 children and
adolescents (boys = 44, girls
= 48) M age = 13.2 ± 2.0
years.

Accelerometer

Self-report FS and PS (Saunders et al.,
1997)
Reported – combined social support
from parents and peers.

Social support (r=0.24, p<0.005) was related to
physical activity.

Weak
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Table 2-6 (continued): Relationships between Social Support and Physical Activity in Adolescents
Wu & Pender (2002)

Taiwan – N – 832 adolescents
(boys = 456, girls = 376) M
age = 13.5 ± 0.58 years.

Self-report

Self-report FS and PS
Adapted from Child/Adolescent
Exercise Social Support Scale (Garcia
et al., 1995)
Reported - social support from parents.
and peers.

Family support (r=0.12, p<0.01) and peer support
(r=0.21, p<0.01) were related to physical activity.

Neumark-Sztainer, Story,
Hannan, Tharp & Rex (2003)

USA – N = 201 adolescents
(201 girls) M age = 15.4 ± 1.1
years.

Self-report

Self-report FS, PS and TS
3 questions each support for PA based
on SCT (Bandura, 1986) and New
Moves Neumark-Sztainer, Story,
Hannan, Tharp & Rex (2003)
Reported - combined social support
from parents, peers and teachers.

Social support for physical activity was positively
associated with change in physical activity
(r=0.28, p=0.003).

Weak

Trost, Sallis, Pate, Freedson
& Taylor (2003)

USA – N = 380 adolescents
(boys = 171, girls = 209) M
age = 14.0 ± 1.6 years.

Self-report

Self-report FS
ILSI National Phone Survey (Sallis et
al., 1999)
Reported - social support from parents.

Social support explained 17% of the variance in
self-reported physical activity (β=0.24, p
<0.0001).

Weak

Saunders, Motl, Dowda,
Dishman & Pate (2004)

USA – N = 1797 adolescents
(1797girls) M age = 13.6 ±
0.6 years.

Self-report

Self-report FS
SCT (Bandura, 1986)
Reported - social support from parents.

Social support explained 14% of the variance in
self-reported MVPA. Family support was
significantly related to MVPA (r=0.28, p
<0.0001).

Weak

Raudsepp (2006)

Estonia – N = 326 children
and adolescent (Boys= 168,
girls = 158) M age = 13.8
(range 12-15 years).

Self-report

Self-report FS
Parent Activity Support Scale (Davison
et al., 2003)
Reported - Social support from parents.

Social support explained 14% of the variance in
self-reported physical activity (r=0.26 to r=0.37,
p <0.01-0.001).

Weak

Ornelas, Perreira & Ayala
(2007)

USA – N = 13,246 children
and adolescents (Boys =
6,561, girls = 6,730) Age =
11-18 years.

Self-report

Self-report FS
Family cohesion and parenting
(Bearman, Jones & Udry, 1997)
Reported - Social support from parents.

Higher levels of social support independently
predicted five or more bouts of self-reported
MVPA per week (OR=1.23-1.25, p ≤0.001 (95%
CI 1.14-1.33).

Weak
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Weak

Table 2-6 (continued): Relationships between Social Support and Physical Activity in Adolescents
Patnode, Lytle, Erickson,
Sirard, Barr-Anderson &
Story (2010)

USA – N = 294 children and
adolescents (Boys = 149, girls
= 145) Age = 10-17 years.

Accelerometer

Self-report FS
Family and Peer Support Indicies
(Sallis et al., 2002)
Reported - Social support from parents
and peers.

Parent support and peer support were positively
associated with minutes spent in MVPA for boys
only (r=0.22 to r=0.26, p <0.05).

FS = Family Support, PS = Peer Support, AS = Adult Support (Parents and teachers), TS = Teachers Support, CS = Coach Support, PA = Physical Activity.
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Weak

2.4.3.1 Description of Studies
Twenty studies were reviewed examining the relationship between social support and physical
activity. Of the eight studies that examined the relationship in children (Stucky-Ropp &
DiLorenzo, 1993; Sallis, et al. 1999; O’Loughlin et al, 1999; Prochaska et al., 2002; Duncan et al.,
2005; Bois et al., 2005; Davison et al., 2006; Heitzler et al. 2006), two included only girls in their
sample (Prochaska et al., 2002; Davison et al., 2006). In the remaining twelve studies that
examined the relationship in adolescents, two examined girls only (Neumark-Sztainer et al., 2003;
Saunders et al., 2004). The sample sizes differed in the reviewed studies, ranging from 92 to
13,246 participants representing various levels of statistical power. While children and adolescents
were well represented in the studies, adolescent females were examined more frequently than
adolescent males. In addition, different analysis strategies were used in the studies. For example,
the majority of the studies used cross-sectional designs and found stronger relationships than
longitudinal studies. Irrespective of the instruments used to assess social support or physical
activity, or of the age group examined, all studies found statistically significant but weak to
moderate relationships for social support and physical activity in children and adolescents.
2.4.3.2 Limitations

All the reviewed studies used self-report or parent proxy-report methods to assess physical
activity, except for five studies by Sallis et al., (1999), Strauss, Rodzilsky, Burack, and Colin
(2001), Prochaska et al. (2002), Duncan et al. (2005), and Patnode et al. (2010). Only five studies
used objective measures (accelerometer or pedometer) to assess physical activity, three studies
combined the use of objective measures with self-reported physical activity to report a composite
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score with inconsistent results (Sallis et al., 1999; Prochaska, Rodgers & Sallis, 2002; Duncan et
al., 2005). Two of these studies combined the measures of physical activity and reported
significant relationships, whereas the study by Prochaska, Rodgers and Sallis (2002) reported
separate physical activity outcomes for self-reports and accelerometers. Significant relationships
were found between social support and self-reported physical activity, however, no relationship
was found between objectively measured physical activity and social support. The final study by
Strauss, et al. (2001) reported a significant relationship between social support and objectively
measured physical activity in children and adolescents whereas, Patnode et al. (2010) found
significant relationships for boys only when examining the relationship in children and
adolescents.
When presenting their findings six studies combined the results of questions relating
specifically to the levels of social support received from peers, teachers, siblings, parents and
families (Anderssen & Wold, 1992; Stucky-Ropp & DiLorenzo, 1993; Biddle & Goudas, 1996;
Sallis et al., 1999; Strauss e al. 2001; Neumark-Sztainer et al, 2003). Nine of the studies only
examined one component of physical activity related social support and this was parental support
(Sallis et a., 1999; O’Loughlin et al., 1999; Trost et al., 2003; Saunders et al., 2004; Bois et al.,
2005; Davison et al., 2006; Raudsepp, 2006; Heitzler et al., 2006; Ornelas et al., 2007). Parental
support is only one measure of social support included in Competence Motivation Theory. Other
factors include peer support, and support from coaches or significant adults (Weiss, 2000). Only
five studies presented separate results for social support including parents, coaches and peers
(Zakarin et al. 1994; Wu & Pender 2002; Prochaska et al. 2002; Duncan et al., 2005; Patnode et
al., 2010).
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There were considerable inconsistencies between the measures of social support in each of
the studies included in this review. While most studies used comprehensive instruments, several
studies created new tools to examine the relationships between social support and physical
activity. One study used only two questionnaire items (Saunders et al., 2004) relating to social
support whereas another study employed up to 28 questions (Zakarin et al., 1994). When
examining the relationship with physical activity some studies used questionnaires that included
items evaluating the level of social support received from peers, teachers, coaches and parents,
combining the results to report a composite social support score. As a result, these studies have not
reported the separate relationship between physical activity and the social support received from
important groups such as peers, teachers, coaches and parents, thus making it difficult to determine
their individual role in influencing social support for children and adolescents. It is possible that
the relationships between social support and physical activity might differ between the child and
adolescent years, where different sources of social support might have different effects on physical
activity levels as children develop into adolescents (Weiss, 2000). If the sources of social support
are combined into a composite score, the differences between the influences on children and
adolescents cannot be detected. Finally, while there is a gap in the literature for children <9 years,
limitations exist with measuring physical activity and social support for children of this age. Parent
or proxy reported social support and physical activity might present concerns regarding recall or
reporting bias. For children younger than nine years, parents play a lead role in selecting physical
activity and sport participation options (Weiss, 2000). During these important developmental
years, parents serve as important role models, are central in organising and funding their child's
involvement in physical activity, and provide motivational reinforcement and encouragement
(Davison, Cutting & Birch, 2003; Bois et al., 2005; Raudsepp, 2006).
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2.4.3.3 Summary

Past systematic reviews by Sallis et al. (2000) and Van Der Horst, Chin A Paw, Twisk and van
Mechelen (2007) have summarised the correlates of physical activity in children and adolescents.
Sallis et al. and Van Der Horst et al. found that social support was positively associated with
physical activity for children and adolescents. The current literature review has updated the work
by Sallis et al. and Van Der Horst et al. by including all studies published to date. Overall, the
available literature suggests that there is a positive but weak relationship between social support
and physical activity in children (eight studies).

Many of the studies found role-modelling

behaviour had a direct effect on the time children spent in physical activity. Likewise, children
who perceived greater levels of parental support were found to participate in more organised
physical activity. In the studies that examined the relationship in adolescents (12 studies), social
support was found to be positively and significantly associated with activity counts and time spent
in MVPA. Regardless of the instrumentation used to measure social support, significant
relationships were found between social support and physical activity in each of the studies.
Collectively, these 20 studies provide evidence that the level of social support for physical activity
that children and adolescents receive is related to their physical activity participation, with all
studies (100%) consistently reporting a significant positive relationship (++).
2.4.4 Enjoyment and Physical Activity (Relationship D in Figure 2.2)
According to Harter (1978), children’s motivation to continue participation in an achievement
domain is driven by successful mastery attempts. These attempts need to be evaluated positively,
be seen to enhance perceived physical competence, and must heighten positive emotion, or
enjoyment associated with the activity. Enjoyment sources in the physical domain, according to
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Weiss (2000), include positive social interactions, support, and positive involvement from parents,
coaches, and peers.
2.4.4.1 Description of Studies

Stucky-Ropp and DiLorenzo (1993) examined the association between enjoyment of physical
activity and physical activity in 242 children aged 10-12 years. The Children’s Physical Activity
Questionnaire (Sallis, Haskell, Fortmann, Vranizan, Barr Taylor & Soloman et al., 1986; Sallis,
Hovell, Hofsetter, Faucher, Elder, Blanchard et al., 1989) was used to assess physical activity
participation. Enjoyment of physical activity was measured within this questionnaire as part of the
assessment of social learning variables that were potentially related to physical activity
participation. The authors found that children’s enjoyment of physical activity was significantly
related to their level of physical activity (p <0.001), accounting for 9% of the variance.
Bungum, Pate, Dowda and Vincent (1999) examined the relationship between physical
activity enjoyment and physical activity in a sample of 155 Caucasian and 418 African-American
girls aged 14- to 18-years. Enjoyment of physical activity was measured by two questions that
asked about their enjoyment of vigorous physical activity that made them sweat and breathe hard.
Physical activity was measured by self-report using a modified version of the Stanford Physical
Activity Recall (PAR) (Sallis, Buono, Roby, Micale & Nelson, 1993). Outcomes from this study
indicated that enjoyment of physical activity was a significant predictor of physical activity for
African-American girls only (β=1.6, p <0.02).
The association between enjoyment of physical activity and changes in physical activity was
examined in a randomised control trial of 201 adolescent girls in a study by Neumark-Sztainer et
al. (2003). Participants in this study evaluating the New Moves Program were aged 14- to 16-years
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at baseline. Measurements were taken at baseline, five months later at post-intervention and three
months later at follow-up over an 8-month period. Six high schools were recruited and randomised
into three intervention and three control schools. Enjoyment of physical activity was measured by
four questions assessing the degree of agreement with each statement e.g. “I enjoy being physically
active”. Physical activity was measured using a modified questionnaire developed by Godin and
Shephard (1985) (Leisure Time Exercise Questionnaire, LTEQ). No associations were found
between enjoyment of physical activity and changes in physical activity for adolescent girls
(β=0.07; 95% CI (-0.12 to 0.25), p=0.47).
Dishman et al., (2005) examined the relationship between changes in enjoyment of physical
activity and physical activity behaviour in a randomised controlled trial. From 24 schools, 2087
adolescent girls aged 13 and 14 years were recruited and placed into a control group or the Lifestyle Education for Activity Program (LEAP) intervention group. The program was implemented
throughout the ninth grade year and outcome measures were taken at baseline and during the
spring, one year on. The Physical Activity Enjoyment Scale (PACES) was used to measure
enjoyment of physical activity (Motl et al., 2001), and the Three-Day Physical Activity Recall
(3DPAR) was used to assess physical activity (Weston, Petosa & Pate, 1997). At follow-up, the
results of the intervention showed that physical activity enjoyment had a significant but weak
effect on participation in physical activity (path coefficient = 0.06, p < 0.05). The results showed
that the intervention effects on physical activity were statistically significant and that these were
mediated by changes in enjoyment of physical activity.
Patnode et al. (2010) examined the association between enjoyment of physical activity and
MVPA among 294 boys and girls aged 10- to 17-years. MVPA was assessed for seven days using
the Actigraph accelerometer 7164 and enjoyment was assessed using a modified version of
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PACES (Motl et al., 2001). No significant relationships between enjoyment and MVPA were
found for boys (r=0.13) or girls (r=0.12).
The association between enjoyment for physical activity and physical activity was examined
in 1421 underserved (defined as low income and ethnic minorities) children aged 11- to-12 years.
In the study by Lawman, Wilson, Lee Van Horn, Resnicow and Kitzman-Ulricj (2011) enjoyment
for physical activity was measured using a modified version of PACES (Motl et al., 2001) and
physical activity was measured using accelerometers for seven days and then averaged to provide
one measure of average daily MVPA. Lawman et al. (2011) found enjoyment for physical activity
was significantly related to MVPA for boys (r=0.15, p <0.01) but was not significantly associated
to MVPA for girls (r=0.07, p <0.10).
2.4.4.2 Limitations

To the author’s knowledge, the relationship between enjoyment of physical activity and physical
activity has only been examined in six studies (Stucky-Ropp & DiLorenzo, 1993; Bungum et al.,
1999; Neumark-Sztainer et al., 2003; Dishman et al., 2005; Patnode et al, 2010; Lawman et al.,
2011) with four of these using self-report measures of physical activity. Only two studies used
objective measures to examine physical activity (Patnode et al., 2010; Lawman et al., 2011). The
samples primarily included adolescent girls (Bungum et al., 1999; Neumark-Sztainer et al., 2003;
Dishman et al., 2005) and the samples sizes varied between each study. Only two studies
examined this relationship in children (Stucky-Ropp & DiLorenzo, 1993; Lawman et al., 2011)
between the ages of 10- to 12-years. There is no evidence examining this relationship for children
<10 years.
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The methodology used to measure the enjoyment of physical activity varied in each study.
Stucky-Ropp et al. (1993) used one item within a questionnaire that assessed the social learning
variables that were potentially related to physical activity participation. The studies by Bungum et
al. (1999) and Neumark-Sztainer et al. (2003) in adolescent girls included two and four questions
respectively on the enjoyment of physical activity. The two questions in the study by Bungum et
al. (1999) focused on the enjoyment of vigorous physical activity that ‘makes you sweat and
breathe hard’. These two questions may be open to misinterpretation as many adolescent girls may
not rate highly their enjoyment of sweating and breathing hard during physical activity but may
enjoy other, less intense physical activities. The study by Neumark-Sztainer et al. (2003),
examined physical activity enjoyment using four questions that were modified from previous
studies in adult populations by Sallis et al. (1986; 1989). The limited number of questions in these
three studies potentially may not result in a comprehensive assessment of the levels of enjoyment
of physical activity. The study by Dishman et al. (2005) used a modified version of the Physical
Activity Enjoyment Scale (PACES): a 16-item questionnaire by Motl et al. (2001), to measure the
enjoyment of physical activity. The study by Lawman et al. (2011) used a modified version of
PACES (Motl et al., 2001), which combined 15 questions to create a single measure of enjoyment,
and the study by Patnode et al. (2010) used a seven-item version of PACES (Motl et al.2001).
PACES represents the most comprehensive tool for measuring enjoyment of physical activity from
the aforementioned studies.
2.4.4.3 Summary

The study by Dishman et al. (2005) found a significant weak association between changes in
enjoyment of physical activity and physical activity among adolescent girls. Neumark-Sztainer et
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al. (2003) found that changes in enjoyment of physical activity were not related to changes in
physical activity in adolescent girls. Of the four cross-sectional studies, two studies examined this
relationship in children aged 10- to 12-years (Stucky-Ropp & DiLorenzo, 1993; Lawman et al.,
2011). One study found significant relationships between enjoyment of physical activity and
physical activity for children (Stucky-Ropp & DiLorenzo, 1993) and the second study found a
significant relationship for underserved boys (Lawman et al. 2011). A significant relationship was
found for adolescent girls aged 14- to 18-years (Bungum et al., 1999) and when examining the
relationship in children and adolescents aged 10- to-17 years, significant associations were found
for boys only (Patnode et al., 2010). As there were only six studies, further research is required to
better understand the relationship between enjoyment of physical activity and physical activity in
children and adolescents. Overall, five of the six (83%) studies found a significant relationship (+)
between enjoyment of physical activity and physical activity in children and in adolescent girls.
2.4.4.4 Summary - The relationships between the constructs of Competence Motivation
Theory and physical activity in children and adolescents.

An overview and summary of reported relationships between the constructs of CMT and physical
activity is presented in Table 2.7 below. This table identifies each construct of CMT, the number
of studies reporting a relationship between the construct and physical activity and the code
assigned to these findings. Additionally, limitations in the evidence base identified in the literature
review are outlined in the table.
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Table 2-7: Reported findings for the relationships between the constructs of
Competence Motivation Theory and physical activity
Construct

Studies
supporting an
association
82% (9/11)

Summary
Code

Limitations of the Evidence Base

++

Lack of objective measures used to assess PA,
limited number of studies in children (9) and
adolescents (2), lack of video assessment for AC,
process tests to assess AC and a lack of
comprehensive batteries used to assess AC.

Perceived
physical
competence
(PC)

89% (8/9)

++

Lack of objective measures used to assess PA,
limited number of studies in children (4) and
adolescents (5).

Social
support
(SS)

100% (20/20)

++

Lack of objective measures used to assess PA,
limited number of studies in children (8) and
adolescents (12). Combined reporting of SS, and
inconsistent instrumentation used to assess SS.

Enjoyment
of physical
activity

83% (5/6)

+

Lack of objective measures used to assess PA (2),
limited number of studies in children (2) and
adolescents (4), lack of valid and reliable
instruments used to assess the enjoyment of
physical activity.

Actual
Competence
(AC)

When four or more studies support an association or no association, the association is coded as 00, ++, or --.

From the available literature, significant weak relationships appear to exist between actual
competence and physical activity. Further research utilising objective assessments of physical
activity and video assessment of actual competence to increase measurement scrutiny are needed
to examine this relationship more thoroughly among young people. A significant but weak positive
relationship exists among children and adolescents for perceived physical competence and selfreported physical activity but further research utilising objective measures of physical activity is
warranted. Five out of six studies reported a significant but weak relationship between physical
activity enjoyment, and physical activity in children aged 10- to 12-years and in adolescents aged
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14- to 18-years. When examining this relationship in children and adolescents, there is a need to
comprehensively assess physical activity enjoyment and objectively measure physical activity.
Finally, statistically significant but weak to moderate relationships were reported for social support
and physical activity in children and adolescents aged 9- to-18-years. There is a need to further
examine and report on the influences and sources of social support on physical activity levels in
children and adolescents across the age groups, utilising a comprehensive measure of social
support and objective physical activity measures.
This review identified the small number of reported studies examining the relationship for
several of the constructs of CMT and physical activity (from 6 to 20 reported studies across each
construct), and the lack of objective measures of physical activity. Additionally, the limitations
associated with the instrumentation used to assess each construct and physical activity,
demonstrates the need to further investigate this theory’s ability to explain physical activity in
children and adolescents. As no single study has examined the relationships between the constructs
of CMT and physical activity simultaneously, it is difficult to determine which might be the most
influential constructs and the relative contribution of each construct in predicting physical activity
in children and adolescents.

2.5 SUMMARY OF THE LITERATURE REVIEW
The aim of the current study was to examine the relationships between actual competence or
fundamental movement skill proficiency, perceived physical competence, social support,
enjoyment and objectively measured physical activity in children and adolescents. Through this
examination, the current study tested the theory that fundamental movement skills or actual
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competence, perceived physical competence, enjoyment and social support are associated with
physical activity in children and adolescents.
The literature review has provided detailed evidence to support the promotion of physical
activity among children and adolescents for both short-term and long-term benefits. It has found
that a large proportion of Australian children and adolescents are not sufficiently active, and this
proportion may be higher than is currently reported given that very few studies to date have used
objective measures to assess physical activity. As a result, we may know less about young
people’s actual physical activity patterns and how to promote physical activity than is widely
thought. To date, very few theoretical models have been comprehensively tested and used to
predict physical activity behaviour in youth. Studies that have tested widely used theoretical
models have found that the models explained only a small to moderate proportion of the variance
in physical activity behaviour in children and adolescents (3% to 59%). One under-researched
theoretical model that attempts to explain young people’s motivation to be physically active is
CMT. This theory has not been extensively tested among children and adolescents. The review
indicated that there are only a small number of studies that have independently tested the
constructs within this theory. Likewise, no study appears to have comprehensively and
simultaneously tested all components of CMT using objective and validated measures, and
therefore the aim of the current study was to address this gap in the evidence base.
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Chapter 3 - METHODOLOGY
The purpose of the current study was to examine the relationships between the constructs of
Competence Motivation Theory (CMT) and objectively measured physical activity among
children and adolescents. The constructs of CMT examined were actual competence (fundamental
movement skills; FMS), perceived physical competence, social support for physical activity
(parental and peer), and enjoyment of physical activity.

Participants’ physical activity was

measured using accelerometry. This chapter describes the research design, setting, sample,
instrumentation, procedures, and statistical analyses used to conduct this investigation and will
follow the guidelines outlined in the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement (Vandenbroucke, von Elm, Altman, Gotzsche, Mulrow,
Pocock et al., 2007; von Elm, Altman, Egger, Pocock, Gotzsche & Vandenbroucke, 2008).
3.1 RESEARCH DESIGN
Survey research methodology was used to examine the relationships between the measured
variables among participants in the current study. A correlational or cross-sectional design was
employed with variables being measured at one point in time. This study examined relationships
only and as a result, no causal inferences are possible (Peat & Barton, 2005a).
3.2 SETTING
For the current study, data were collected from a convenience sample. Participants were selected
on the basis of location and accessibility. Three primary and three secondary schools were selected
in Sydney, NSW, Australia and all students in Years 5 and 6 (for primary schools) and Years 7 and
8 (for secondary schools) were invited to participate. There were no other eligibility criteria. Five
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of the six schools were selected based on an existing professional relationship with the researcher.
The sixth school was approached by the researcher due to its convenient location. After ethics
approval was granted from the University of Wollongong Human Research Ethics Committee
(Appendix A), ethics approvals were obtained from the State Education Research Approval
Process (SERAP) of the NSW Department of Education and Communities (DEC), formerly the
NSW Department of Education and Training (DET) (Appendix B), and from the Catholic
Education Office (Appendix C) in NSW. Five of the schools were DEC schools and one school
was a Catholic Education Office school.
Following approval from each ethics committee, principals of the selected schools were mailed
an information sheet describing the study aims and procedures, a guarantee of confidentiality,
procedures to protect the well-being of students and teachers, contacts for further enquiries, and
the name and contact details of a member of the University of Wollongong Human Research
Ethics Committee for complaints about unethical conduct (Appendix D). The mail out was
followed by a face-to-face meeting with the principal of each school to discuss the study. This
provided the principals with an opportunity to raise any questions or concerns they may have had,
and for them to nominate a liaison teacher for the school.
3.3 PARTICIPANTS
Participants included children and adolescents in Years 5, 6, 7 and 8 (approximately aged 9
through 14 years). All children in the given year at each school were eligible to participate in the
study. Students, parents and staff of the participating schools had access to information about the
research from an information letter distributed to them prior to the research commencing
(Appendix E). This ensured that all students were informed of the nature of the research. The
principal of The Catholic Education Office school included an additional letter of support for
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participation in the study with the information sheet (Appendix F). Parents and participants also
received a consent form (Appendix G). All participants who returned the consent form were
enrolled in the study. As the children participating in the research were under 16 years of age,
active parental consent was required for the students’ participation. Schools and students were
informed that participation was voluntary and that they were free to withdraw from the research at
any time. The school was assured that the information provided was to be kept in strict confidence
and the results from each participant and the school would not be identifiable in any publications
or presentations.
Parents and participants were free to decline or withdraw their consent at any time.
Participating schools, students and families were assured that withdrawing their consent would not
affect their current or future relationship with their school or the University of Wollongong in any
way.
3.4 VARIABLES
In the current study, the predictor (or independent) variables were actual competence, perceived
physical competence, social support, and enjoyment, and the outcome (or dependent) variable was
objectively measured physical activity. Objectively measured physical activity was operationalised
as moderate-intensity physical activity (MPA), vigorous-intensity physical activity (VPA),
moderate-to-vigorous intensity physical activity (MVPA), and total physical activity (TPA)
(defined as total activity counts per day).
3.4.1 Overview of assessments for each variable
Each assessment session was scheduled to commence at approximately 9am and the same
procedures were followed at each school. The questionnaires were completed first, in the
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following order: perceived physical competence; social support for physical activity; and
enjoyment of physical activity. The questionnaires took approximately 30 minutes to complete
and were administered prior to the assessment of actual competence to ensure that children’s
performance on the actual competence tests did not affect their perceived physical competence. On
each questionnaire, participants reported their date of birth in addition to their age. The date of
birth (DOB) was recorded on all master sheets during the collection of data and checked against
the recorded age for each participant. Students then completed anthropometric assessments and
were fitted with an accelerometer. Students were then taken outside for the administration of the
actual competence assessments, which took approximately 60 minutes to complete. The methods
of assessment for each variable will now be described in detail.
3.5 ACTUAL COMPETENCE
Students’ actual competence (fundamental movement skill proficiency) was determined through
the process assessment of 12 fundamental movement skills (FMS) using the Get skilled: Get active
fundamental movement skill checklists (New South Wales Department of Education and Training,
2000) (Appendix H). The Get skilled: Get active fundamental movement skill assessment
checklists were developed from the Fundamental Motor Skills resource designed by the
Department of Education Victoria (1996). Get skilled: Get active has been widely used in New
South Wales and Australian studies (Booth, Macaskill, McLellan, Phongsavan, Okely & Patterson,
1997; Okely, 1999; Okely et al., 2001; Okely & Booth, 2004; Okely et al., 2008; Barnett et al.,
2008). The skills in Get skilled: Get active are classified into locomotor skills, which include the
vertical jump, static balance, run, dodge, leap, skip, side gallop, and hop; and object control skills
such as the two handed strike, stationary kick, over-arm throw and catch. Each skill is broken into
components, described within phases of performance (such as preparation, propulsion and follow
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through) for discrete skills, or body components (such as head and trunk, arms, and legs) for
continuous skills. A process-oriented assessment was selected over a product-oriented assessment
(which, for example, focuses on the outcome of the performance such as the time taken to
complete a run or how far an object is thrown) as this type of asessment more accurately identifies
specific topographical aspects of each movement (Okely & Booth, 2004). Each FMS comprised
between five and seven components presented in a checklist (see Figure 3.1). These checklists
were developed to identify the key components of each fundamental movement skill needed in
order for a child or adolescent to demonstrate proficiency in the skill.

VERTICAL JUMP: ‘Jump as high as you can’
1. Eyes focused forward or upward throughout the jump

1

2. Crouch with knees bent and arms behind the body

2

3. Forceful forward and upward swing of the arms

3

4. Legs straighten in the air

4

5. Lands on balls of the feet and bends knees to absorb landing

5

6. Controlled landing with no more than one step in any direction

6

Figure 3-1: A sample item from the Get skilled: Get active fundamental movement
skill checklists (NSW DET, 2000).

3.5.1 Validity of the Get skilled: Get active instrument
Validity of the Get skilled: Get active checklist has not yet been published. This section will report
data from a number of studies that have used the Get skilled: Get active checklist and will report
the validity from this unpublished data where it exists and it will be calculated from raw data to
which the author of the current study had access where it does not exist. A summary of the
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findings for validity and reliability assessments of the Get skilled: Get active checklist is reported
in Table 3.1.
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Table 3-1: Details of the studies used in testing the validity and reliability of the Get skilled: Get active checklist.
Author, year and title

Complete study sample
and setting

Study Design
Instrumentation

Skills assessed

Parameters tested

Booth, Denney-Wilson, Okely &
Hardy (2005)
NSW Schools Physical Activity
and Nutrition Survey (SPANS)

N=Approximately 5500
school-aged children in
Years 2, 4, 6, 8 and 10, New
South Wales

Cross-sectional
Get skilled: Get active checklist (NSW
DET, 2000).

Run, Jump, Side gallop, Leap, Kick,
Throw, Catch

Construct Validity
N= 5500
Test retest reliability
N= 174

(Okely & Booth, 2004)
Get skilled: Get active study

N= 1069 school-aged
children in Year 1 and Year
2, New South Wales
N= 2733 school-aged
children in Years K, 2, 4 and
6, New South Wales

Cross-sectional
Get skilled: Get active checklist (NSW
DET, 2000).
Cross-sectional¹²
Get skilled: Get active checklist (NSW
DET, 2000).

Yr 1 – Hop, Skip
Yr 2 – Strike, Dodge

Construct Validity
N=1069

Yr 6 – Strike ¹
YK – Balance, Run, Jump, Catch²
Y2 – Leap, Kick, Strike, Dodge²
Y4 – Hop, Side gallop, Skip, Throw²
Y6 – Run, Throw, Catch, Strike²
YK – Boys - Balance, Jump³
Girls- Balance, Jump³
Y2 – Boys - Leap, Dodge³
Girls - Leap and Dodge³
Y4 – Boys and Girls – Side gallop³

Construct Validity¹
N=723
Convergent Validity²
N=392-472

Okely, Booth, Wright, Hearne &
Konza (2003)
The Gold Medal Fitness Study

Intervention³
Get skilled: Get active checklist (NSW
DET, 2000).
Parent-report

Sensitivity to change³
N=1414

Norman (2002)
“Catch-up”

N= 276, school-aged
children in Year 7, New
South Wales

Intervention
Get skilled: Get active checklist (NSW
DET, 2000).

Yr 6 – Dodge, Hop, Skip

Construct Validity
N= 113
Sensitivity to change
N=276

Andruschko, Okely & Pearson
(under review)

N=13 overweight children in
Years 7 and Year 8, New
South Wales

Cross-sectional
Test of Gross Motor Development
(Ulrich, 2000) and the Get skilled: Get
active checklist (NSW DET, 2000).

Run, Hop, Leap, Side gallop, Strike,
Catch, Throw, Kick

Criterion Validity
N=13

20-week Intervention³
Strike, Kick, Catch, Throw, Run³
Get skilled: Get active checklist (NSW
DET, 2000).
¹Skills assessed for Construct Validity; ² Skills assessed for Convergent Validity; ³ Skills assessed for Sensitivity to Change

Sensitivity to change³
N=19
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3.5.1.1 Construct validity
Construct validity refers to the degree in which a score on a scale or test measures the underlying
trait being assessed. As fundamental movement skill proficiency is known to increase with age
(Gallahue & Ozmun, 2006), one indicator of the construct validity of an instrument would be the
ability to detect age-related differences in FMS proficiency throughout childhood and adolescence
(Ulrich, 2000; Gallahue & Ozmun, 2006). The ability of the Get skilled: Get active checklist to
detect age-related differences in FMS proficiency was examined in around 5500 students in Year
2, 4, 6, 8 and Year 10 as part of the Schools Physical Activity and Nutrition Survey (SPANS)
(2005). As reported in Table 3.2, the prevalence of advanced skills was found to increase with
chronological age for all skills. Advanced skills is defined as the combination of mastery and nearmastery groups, where mastery groups refers to participants who are proficient in all components
of a FMS, and near-mastery refers to participants who are proficient in all but one component of a
FMS.
Table 3-2: The proportion (%) of boys and girls in Years 2, 4, 6, 8 and 10 exhibiting
advanced skills in SPANS (2005).
Boys

Girls

Year

Year

Year

Year

Year

Year

Year

Year

Year

Year

2

4

6

8

10

2

4

6

8

10

Run

26.2

39.0

43.7

55.3

63.1

21.0

28.2

35.9

47.7

49.1

Jump

33.6

46.5

61.5

68.1

74.6

35.4

52.6

62.3

73.9

75.4

Side gallop

34.8

52.7

65.8

78.1

85.3

42.8

60.1

73.0

82.6

88.7

Leap

9.0

15.5

21.9

18.0

24.8

13.9

26.7

35.8

41.0

50.5
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Table 3-2 (continued): The proportion (%) of boys and girls in Years 2, 4, 6, 8 and 10 exhibiting
advanced skills in SPANS (2005).
Kick

20.0

37.8

60.4

73.0

78.8

2.7

6.3

14.0

17.2

20.0

Throw

24.7

48.8

65.2

76.4

79.3

6.5

11.5

26.1

32.0

33.9

Catch

28.7

57.4

73.2

80.3

85.9

14.2

39.2

55.8

62.2

72.3

Subsequent analyses by Okely and Booth (2004) examined Get skilled: Get active’s ability to
detect age-related differences in FMS proficiency among children and adolescents from Year 1 to
Year 7 (see Table 3.3). The remaining Get skilled: Get active checklist skills that were not
assessed in SPANS (2005) (reported in Table 3.2) except for the static balance, were included in
these analyses, which used cross-sectional data from three separate studies including Get skilled:
Get active study (Years 1 and 2) (Okely & Booth, 2004), the Gold Medal Fitness Project (Year 6)
(Okely et al., 2003), and the “Catch-up” intervention (Year 7) (Norman, 2002). Baseline data
from the three studies were included and t-tests were undertaken to compare across age groups for
each skill. The four skills were assessed to determine if the Get skilled: Get active checklist was
able to detect age-related differences in FMS. Significant differences were found between the
younger and older age groups for the strike, dodge, hop and skip (p=0.0001 for all skills) (see
Table 3.4). As such, these data provide evidence of the Get skilled: Get active’s construct validity
in children and adolescents for these four skills.
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Table 3-3: Construct validity of the Get skilled: Get active checklist (Okely & Booth,
2004).
Year 1

Year 2

Year 6

Year 7

(n=409)

(n=660)

(n=723)

(n=113)

M

SD

M

SD

Strike

2.68

1.45

3.95

1.60

Dodge

0.61

1.15

M

SD

M

SD

t

P

15.46

0.0001

2.24

1.64

10.18

0.0001

Hop

1.85

1.35

3.03

1.14

9.39

0.0001

Skip

2.13

1.49

3.21

1.54

6.67

0.0001

3.5.1.2 Convergent validity
Convergent validity is a category of construct validity, and refers to the degree to which one
construct relates to another construct that it is hypothesised to correlate with. For example,
children's FMS, as assessed through direct observation, can be hypothesised to be related to
children's FMS assessed via parent ratings (by comparing their child with other children). The
convergent validity of the Get skilled: Get active checklist was examined using data from
participants and their parents in the Gold Medal Fitness Study (Okely et al., 2003). Student scores
for each skill were compared to parents’ perceptions of their child’s proficiency for each skill.
Pearson correlations between the two scores are reported in Table 3.4. All correlations were
significant for each skill except for the jump, skip, and side gallop. One explanation for these
findings may be that parents may be less familiar with these three skills. For example, when asked
to report their child’s proficiency for the skill, parents may have thought the jump was a horizontal
jump and may not have understood what a side gallop was, or may not have seen their child skip
unless they were involved in dance. However, the significant association between the majority of
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students’ individual FMS proficiency as measured by the Get skilled: Get active checklist and
parents’ perceptions of their child’s FMS proficiency supports the convergent validity of the
majority of the skills contained in the Get skilled: Get active checklist.
Table 3-4: Convergent validity of the Get skilled: Get active checklist (Okely &
Booth, 2000).
n

r

p

Balance (Kindergarten)

463

0.16

0.0004

Run (Kindergarten)

472

0.17

0.0002

Jump (Kindergarten)

407

0.01

0.8038

Catch (Kindergarten)

471

0.21

0.0001

Leap (Year 2)

392

0.17

0.0007

Kick (Year 2)

464

0.26

0.0001

Strike (Year 2)

418

0.36

0.0001

Dodge (Year 2)

406

0.15

0.0019

Hop (Year 4)

496

0.11

0.0126

Side gallop (Year 4)

420

0.06

0.2358

Skip (Year 4)

197

0.06

0.1618

Throw (Year 4)

463

0.36

0.0001

Run (Year 6)

537

0.36

0.0001

Throw (Year 6)

490

0.28

0.0001

Catch (Year 6)

534

0.23

0.0001

Strike (Year 6)

518

0.26

0.0001
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3.5.1.3 Criterion validity
Criterion validity compares a developed test or measure with an established criterion test, or one
that has already been established as valid. To examine the criterion validity of the Get skilled: Get
active checklist, students’ scores were compared with the Test of Gross Motor Development-2
(TGMD-2) (Ulrich, 2000). The TGMD-2 has established validity and reliability (Ulrich, 2000) and
as such, is a suitable test to examine the criterion validity of the Get skilled: Get active checklist. A
group of 13 overweight and obese children were video-taped performing the skills from each
checklist. One assessor completed both the Get skilled: Get active and TGMD-2 video-taped
assessments. Correlations were then calculated between individual skill scores from the two
checklists. The correlations between the scores are presented in Table 3.5. Scores for six of the
eight common skills in the Get skilled: Get active checklist and TGMD-2 were statistically
significant. Further, the correlations for the hop and catch, whilst not statistically significant, were
of moderate strength and in the hypothesised direction. Overall, a suitable level of criterion
validity for the Get skilled: Get active checklist was demonstrated.
Table 3-5: Association between the Test of Gross Motor Development 2 (Ulrich, 2000)
and the Get skilled: Get active checklist (NSW DET, 2000).
Run

Hop

Leap

Side

Strike

Catch

Kick

Throw

r=0.66*

r=0.38

r=0.56*

r=0.67*

Gallop
r=0.86*

r=0.40

r=0.62*

r=0.70*

*p <0.05

109

3.5.1.4 Sensitivity to change
Sensitivity to change examines an instrument’s capacity to detect changes in a construct or trait
over time. Andruschko, Okely and Pearson, (under review) examined Get skilled: Get active’s
sensitivity to detect changes in FMS proficiency in a group of 19 secondary students with a mean
age of 13.2 years. These students were assessed at baseline and again at follow-up after completing
a 20-week intervention aimed at promoting physical activity and fundamental movement skill
proficiency. Compared with the control group, greater increases were observed in the intervention
group in all skills except the kick (see Table 3.6).

Table 3-6: Sensitivity to change of the Get skilled: Get active checklist (Andruschko,
Okely & Pearson, under review).
Variables

Strike

Kick

Catch

Baseline Mean
(SD)

Follow-up Mean
(SD)

Adjusted IntCtl

n=20

n=19

CI Diff (95%)

Int

Ctl

Int

Ctl

4.00

4.10

4.50

4.40

0.14

(1.76)

(1.60)

(1.51)

(0.84)

(-0.82 to 1.11)

3.00

3.50

3.80

4.10

-0.20

(0.67)

(0.97)

(0.92)

(0.74)

(-1.03 to 0.63)

4.80

4.50

4.80

4.30

0.45

(0.63)

(0.97)

(1.23)

(0.95)

(-0.63 to 1.52)

P Value

Effect Size
(Cohen’s d)

0.76

0.12

0.62

0.24

0.39

0.41

110

Table 3-6 (continued): Sensitivity to change of the Get skilled: Get active checklist (Andruschko,
Okely & Pearson, under review).
Throw

Run

2.60

3.60

3.10

3.10

0.34

(1.27)

(1.71)

(1.66)

(1.60)

(-1.25 to 1.93)

2.80

3.00

3.30

3.00

0.35

(0.92)

(0.81)

(0.82)

(0.67)

(-0.34 to 1.05)

0.66

0.21

0.30

0.47

Int – Intervention group; Ctl – Control group.

Because not all skills were examined in the study by Andruschko, Okely and Pearson, a second
study was reviewed to assess the remaining skills from the Get skilled: Get active checklist. The
checklist’s sensitivity to change was assessed in a cohort of Year 7 students as part of the “Catchup” Fundamental Movement Skills program (Norman, 2002).

Participants from one school

(n=276) were randomised into intervention (n=136) or control groups (n=140). The intervention
group participated in two lessons focused on the catch, jump and hop and the FMS skills were reassessed at the end of the two lessons. Significant increases were found for the jump (p=0.0001)
and small but non-significant increases were found for the hop among students in the intervention
group (See Table 3.7).
Table 3-7: Sensitivity to change of the "Catch-up" Fundamental Movement Skills
program for Year 7 students (Norman, 2002).
Baseline

Follow-up

n

M

SD

M

SD

T

P Value

Jump

63

3.62

1.75

4.63

1.59

5.10

0.0001

Hop

56

3.30

1.03

3.46

1.19

1.09

0.2826
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Finally, the Get skilled: Get active checklist’s ability to detect change in FMS proficiency was
assessed in students from Year K to Year 4 as part of the Gold Medal Fitness Program (Okely et
al., 2003). Data were collected from 1414 children and their parents from 20 primary schools.
Regression co-efficients and p-values were reported from multiple linear regression models with
post-test FMS and its components. If the regression co-efficient is positive, the increase has been
greater in the intervention group over the control group. The skills for Grades K, 2 and 4 for the
intervention versus control groups for boys and girls are reported in Table 3.8.
Table 3-8: Sensitivity to change measured by post-test outcomes for Kindergarten to
Year 4 (Okely et al. 2003).
Variables

Intervention vs. control
Regression coefficient (β)
and p-values

Kindergarten

Boys

Girls

Balance

0.046

0.561

p=0.846

p=0.004

0.046

0.579

p=0.846

p=0.056

Year 2

Boys

Girls

Leap

0.478

0.256

p=0.002

p=0.311

0.133

0.491

p=0.520

p=0.008

Jump

Dodge
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Table 3-8 (continued): Sensitivity to change measured by posttest outcomes for Kindergarten to Year 4 (Okely et al. 2003).
Year 4

Boys

Girls

Side Gallop

0.261

0.294

p=0.219

p=0.124

For the balance and the jump, the intervention group improved more than the control group among
girls (p=0.004; p=0.056 respectively). Likewise, for boys, significantly greater increases were
found for the intervention group compared with the control group for the leap (p=0.002) and the
dodge (p=0.008). In Year 4, greater increases were noted for the intervention group over the
control group for boys and girls, although the differences were not statistically significant. In
summary, data from studies by Norman (2002), Okely et al. (2003), Okely and Booth (2004) and
Andruschko, Okely and Pearson (under review), which assessed all fundamental movement skills
in the Get skilled: Get active checklist except for the skip, support the Get skilled: Get active
checklist’s sensitivity to detect changes in FMS proficiency in children and adolescents.
Overall, the Get skilled: Get active checklist appears to demonstrate an adequate level of: i)
construct validity to detect age-related differences in FMS proficiency, ii) convergent validity
when assessing children's FMS through direct observation verses parental rating, and iii)
sensitivity to detect changes in fundamental movement skills over time. Therefore, Get skilled: Get
active is a valid tool for assessing actual competence among children and adolescents.
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3.5.2 Reliability of the Get skilled: Get active instrument
The reliability of the Get skilled: Get active checklist has not been published in any studies to date.
As such the reliability of the Get skilled: Get active checklist was calculated from the raw data to
which the author of the current study had access.
3.5.2.1 Test-retest
Test-retest reliability data were collected two weeks after initial data collection for FMS
proficiency assessments from SPANS (Okely & Booth, 2004). A subset of participants in Year 6
(n=94 from four schools), Year 8 (n=33 from two schools) and from Year 10 (n=47 from four
schools) from the original sample of 5500 children and adolescents were assessed. For a student's
data to be included in the analyses, they needed to have two scores (one for the test and one for the
retest). In some cases, all seven skills were not completed during the retest for all students and
schools. Table 3.9 reports the Spearman Correlation coefficient for the number of components
mastered at each time point. The correlations were statistically significant for all skills (p<0.01).
The findings indicated that the Get skilled: Get active checklist had low to moderate test-retest
reliability (r=0.26 to r=0.57). The significance of the correlations means that these values are of
sufficient magnitude to allow confidence in the stability of the test scores over time.
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Table 3-9: Test-retest reliability of the Get skilled: Get active checklist (Okely &
Booth, 2004).
FMS

n

(r)

Run

149

r=0.26*

Jump

160

r=0.33*

Side Gallop

144

r=0.35*

Catch

141

r=0.34*

Kick

141

r=0.57*

Throw

150

r=0.50*

*p<0.01

Overall, it has been demonstrated that the Get skilled: Get active FMS assessment checklist is
valid for assessing FMS proficiency among children and adolescents (Okely et al., 2003; Okely &
Booth, 2004). The reliability of the Get skilled: Get active FMS assessment checklist was also
acceptable among children and adolescents.
3.5.3 Actual Competence Data Collection Procedures
A team of six research assistants and the researcher were present at each of the schools for the
assessments. These assessors participated in two days of training in how to follow the procedures
in a standardised way, as described below.
Prior to beginning the FMS assessments children were informed that they were going to have
the opportunity to perform a range of skills used in games and sports. The assessor demonstrated
each skill and each child performed two trials. The assessor encouraged participants to do their
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best, but did not provide any specific feedback or guidance on how to perform a skill. If a child did
make a mistake during the assessments (e.g. missed the ball on the tee during the strike), they were
given another attempt to support their confidence, although this latter trial was not recorded.
Skills were video assessed to allow for greater measurement scrutiny and the skills were
grouped in pairs and organised into six stations (below). The same assessors were placed on the
same skills at each school to ensure consistency of explanations. Where possible, the skill stations
were set-up as in Figure 3.2.

1.

Static balance and vertical jump

2.

Two-handed strike and stationary kick

3.

Sprint run and dodge

4.

Leap and skip

5.

Side gallop and hop

6.

Over-arm throw and two-handed catch.
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1. Static Balance

2. Kick

V. Jump

Strike Net

Net
Wall

Wall
6. Throw
Catch

5. Side Gallop

3. Run

Hop

Dodge
4. Leap

Skip
Figure 3-2: The grouping and layout of the assessment area for actual competence.

The video camera used to record the participants’ attempts was positioned at approximately 90° to
the direction that the skill was being performed and, where applicable, on the preferred or
dominant side (e.g. for a right hand thrower the camera was positioned on the right hand side). The
camera was zoomed in so that the child occupied most of the available space on the screen, but all
of the performance was still captured. The specific procedures for the assessment of each skill can
be found in Appendix I.
3.5.4. Actual Competence Scoring and Calculation of Summary Variables
Each skill component was scored as “present” if the student performed it correctly on four out of
five trials for the object-control skills (catch, overarm throw, kick, and two-hand strike) or
“consistently” for the locomotor and non-locomotor skills (sprint run, vertical jump, hop, skip,
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side-gallop, leap, dodge, and static balance). The number of components varied for each specific
skill and ranged from five to seven. Participants’ scores for each skill were added and a total score
out of 67 was calculated, which was used in the analyses as the measure of participants’ actual
competence or FMS proficiency.
3.6 PERCEIVED PHYSICAL COMPETENCE
Perceived physical competence was assessed using a modified version of the Self-Perception
Profile for Children (SPPC) (Harter, 1985) (Appendix J). Harter (1982) originally developed the
Perceived Competence Scale for Children for assessing three specific domains (cognitive
competence, social competence, and athletic competence) and for assessing global self-worth. The
scale was revised in 1985 to include physical appearance and behavioural conduct and the scale
was renamed as the Self-Perception Profile for Children (SPPC: Harter, 1985). For the purpose of
the current study, the athletic competence subscale, which retained the six original items, was
employed. In the SPPC, six questions were used to determine participants’ levels of perceived
physical competence for the domains of athletic competence (see Figure 3.3). Since the primary
purpose of using this scale was to assess participants’ perceptions of their physical competence, 12
items were added to more comprehensively assess perceived physical competence in the
fundamental movement skills that were measured in the current study. The additional items
followed the identical structure of the SPPC items. The inclusion of the 12 new items brought the
total item number for this subscale to 18 (see Figure 3.4). This modified version has been used
previously with children and adolescents (Southall, Okely & Steele, 2004). This instrument used a
structured alternative format presenting each participant with two opposing statements to reduce
socially desirable responses. Some items in the questionnaire were reverse ordered to vary the
pattern of children’s responses, so that each question was read and answered individually. Each
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participant was asked to tick the box that corresponded to the response that was most like him or
her and whether this was “sort of true” or “really true” for them. A sample item is presented
below in Figure 3.3.

1. Really
True
For me

Sort of
true for
me

Sort of
true for
me

Really
true for
me

Some kids do
Other kids
very well at
don’t feel that
all kinds of BUT they are very
sports
good when it
comes to sports.
Figure 3-3: A sample item from the Self-Perception Profile for Children (Harter,
1985).

7. Really
True
For me

Sort of
true for
me

Sort of
true for
me

Really
true for
me

Some kids do
Other kids don’t
well at games BUT feel that they do
that involve
well at games
kicking balls.
involving
kicking balls.
Figure 3-4: A sample from the Family Support Index (Sallis et al., 2002).

3.6.1 Validity of the Perceived Physical Competence Sub-scale
Validity of the forerunner to the Self-Perception Profile for Children (SPPC), the Perceived
Competence Scale for Children (PCSC), including the athletic competence subscale, was
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originally established with 8- to 12-year-olds (Harter, 1982). More recently, the convergent
validity and the factorial validity of the SPPC have been examined among children and
adolescents.
The convergent validity of the SPPC was assessed in a sample of children and adolescents
aged 8- to 14-years by Muris, Meesters and Fijen (2003). The associations between the SPPC
subscales and trait anxiety and anxiety disorder symptoms were investigated in one sub-sample
(n=322), and the correlations between the SPPC subscales and self-reported depression were
examined in a second sub-sample (n=180). As expected, negative correlations were found between
levels of athletic competence and self-reported anxiety (r=-0.41 to r=-0.43, p<0.05), and
depression (r=-0.32, p<0.05). Therefore, the findings demonstrate that children with higher
perceptions of athletic competence reported lower levels of anxiety and depressive symptoms, thus
supporting the convergent validity of the SPPC’s athletic competence subscale.
The factorial validity of the SPPC was assessed in a sample of 157 children aged 8- to 10years by Shelvin, Adamson and Collins (2003). When assessing the factorial validity of the
athletic competence sub-scale across four even time intervals (that is, every three months over a
12-month period), all correlation coefficients were statistically significant (0.73-0.76, p <0.05) and
were the most stable of the SPPC subscales. As such, the evidence provided by Shelvin and
colleagues (2003) indicates that the athletic competence subscale of the SPPC has acceptable
factorial validity.
Southall et al. (2004) previously used the modified SPPC sub-scale used in the current study,
which included the athletic competence subscale and the additional 12 items to assess perceived
physical competence in fundamental movement skills. The modified scale was considered valid
based on previous validity data for the original six items on the SPPC (Harter, 1985) and through
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personal communication with the author to confirm logical validity of the modified scale (Harter,
January, 2001, as cited in Southall et al., 2004). The studies by Harter (1982; 1985), Muris et al.,
(2003), Shelvin et al., (2003) and Southall et al., (2004) support the validity of the modified SPPC
subscale in children and adolescents.
3.6.2 Reliability of the Perceived Physical Competence Sub-scale
The internal consistency of the SPPC was tested in a sample of children and adolescents in Grades
3 to 8 (approximate aged 8- to 14-years) (Harter, 1985). The alpha coefficients were high across
all age groups (α=0.80-0.86). However, in Shelvin et al.’s (2003) study of 8- to 10-year-olds, the
athletic sub-scale exhibited lower internal consistency over four repeat measurements (0.53 to
0.66). These findings might have been because of the younger age of the participants compared to
Harter’s original study.
The internal consistency of the SPPC was also assessed in a sample of 214 school children
aged 8- to 14-years by Muris, Meesters and Fijen (2003). The findings indicated that the athletic
competence sub-scale had excellent internal consistency (α=0.81). Southall et al. (2004) assessed
the internal consistency of the modified athletic competence sub-scale, which included the 12
additional items. The modified scale was administered to 131 children in Years 5 and 6 (aged 9- to
12-years). The internal consistency for the new 18-item scale was high (α=0.87), and exceeded the
minimum value of 0.70 recommended by Nunnally (1978).
The test-retest reliability of the SPPC was also examined over a 4-week interval among 10- to
14-year-olds by Muris, Meesters and Fijen (2003). The findings indicated that the athletic
competence sub-scale had acceptable test-retest reliability (ICC=0.90). Examinations of the
factorial and convergent validity of the SPPC’s athletic competence scale and the modified scale
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used in the current study support the tool’s validity for assessing perceptions of physical
competence in children and adolescents (Harter, 1982; 1985; Muris et al., 2003; Shelvin, et al.,
2003). Additionally, the internal consistency and test-retest reliability of the athletic competence
sub-scale and the modified version used in the current study also appear to be of adequate value
(Harter, 2001; Southall, et al., 2004).
3.6.3 Perceived Physical Competence Data Collection Procedures
The Perceived Physical Competence questionnaire was group administered, using a master copy of
the questionnaire projected through an overhead projector. It was completed before the testing of
fundamental movement skill proficiency (actual competence), to prevent the participants’
performance on fundamental movement skill assessments influencing their perceived physical
competence. The master copy was exactly the same as the participants’ copies, and the participants
were led through each item on the questionnaire by the researcher. Participants were informed that
there were 18 questions they needed to answer and they were reassured that the questionnaire was
not a test. They were asked to place a ‘tick’ in the square that best described them. The participants
were informed that the questions were printed on both sides of the page, and for each question,
there were four boxes. Participants were asked to tick one box only.
The team of six to eight research assistants supported students during the completion of this
questionnaire by moving around the student groups and responding to questions from students.
The research team also demonstrated skills if students were unsure of a specific skill that was in a
question, e.g. a gallop or a leap. So that children were not influenced by other participants doing
the questionnaire, they were seated at separate tables or, depending on the facilities available at
each school, were sat on the floor of the school hall and spread out far enough apart so that they
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could not see other participants’ responses. After reading each question, each participant was
asked to tick the box that corresponded to the response that was most like them.
After completing the questionnaire the researcher collected each participant’s responses and
scanned them to ensure that the participant had not missed any questions. When the participants
had completed all questions they were asked to wait until all students had finished. For those
participants who had missed a question, the researcher sat back down with them and read over the
particular question. The participant was again asked which child they felt they were most like, and
whether that was really true for them or ‘sort of’ true for them. The participant then marked his/her
response in the appropriate box as specified. When all students had finished the Perceived Physical
Competence questionnaire, the Social Support questionnaire was administered.
3.6.4 Perceived Physical Competence Scoring and Calculation of Summary Variable
Each item was scored from one to four, where a score of one indicated low perceived physical
competence and a score of four reflected high perceived physical competence. Scores were added
to provide an overall score for perceived physical competence out of a possible 72, which was the
value used in the analyses.

3.7 SOCIAL SUPPORT FOR PHYSICAL ACTIVITY
The Family and Peer Support Indices (Sallis, Taylor, Dowda, Freedson & Pate, 2002) were used to
measure the level of social support children and adolescents received from parents, siblings and
peers to participate in physical activity (Appendix K). The original questionnaire was developed
and validated by Saunders et al., (1997), and was based on the Theory of Reasoned Action (Azjen
& Fishbein, 1980) and social modelling from Social Cognitive Theory (Bandura, 1986). The
original questionnaire by Saunders et al., (1997) employed a dichotomous scale rather than the
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five-point scale used in the Family and Peer Support Indices. The Family and Peer Support Indices
questionnaire includes eight items and was designed in two parts to measure family support and
peer support for physical activity. The first five questions measured the level of social support
from household members during a typical week. For each of these questions a separate response
was required for the male adult, female adult and siblings (see Figure 3.5). Each question asked
how often during a typical week each household member provided the form of social support
identified in the specific item and responses range from “None” to “Daily”. An alternative
response of “Don’t know” was provided and participants were instructed to tick the box that
represented the response for each person. The final three questions measured the level of social
support from peers or given to peers during a typical week (see Figure 3.6).
During a typical week, how often has a member of your household:
(Tick (√) in the box for each type of person).
None

Once

Sometimes

Almost
Daily

Daily

Don’t
Know

Daily

Don’t
Know

1. Encouraged you to do
physical activities or play
sports?
A. Male adult(s)
B. Female adult(s)
C. Other children
Figure 3-5: A sample from the Family Support Index (Sallis et al., 2002).
During a typical week how often:
(Tick (√) in one box for each question):
None

Once

Sometimes

Almost
Daily

6. Do you encourage your
friends to do physical activities
or organised games or sports?
Figure 3-6: A sample from the Peer Support Index (Sallis et al., 2002).
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3.7.1 Validity of the Family and Peer Support Indices
The construct validity of the original version of the Family and Peer Support Indices was
established among 319 fifth grade children (Saunders et al., 1997). Construct validity was assessed
by assigning factorial loading to an item in the questionnaire when its loading was at least 0.35.
All items in the social influences scale loaded at least 0.40 on the scale (0.41 – 0.71). Therefore,
the original questionnaire demonstrated good construct validity, loading to the single factor of
social support for physical activity.
The Family and the Peer Support Indices were modified by Sallis et al. (2002) for the Amherst
Health and Activity Study. Sallis et al. (2002) examined the convergent validity of the Family
Support Index and the Peer Support Index among 63 parent-child pairs, with both parents and
children completing each index. Parent and child reports correlated significantly for the Family
Support Index (r=0.61, p <0.001) and for the Peer Support Index (r=0.57, p <0.001) (Sallis et al.,
2002).
3.7.2 Reliability of the Family and Peer Support Indices
The internal consistency of the original questionnaire developed by Saunders et al., (1997) was
found to be acceptable (α=0.72). Likewise, Sallis et al. (2002) examined the internal consistency
of the revised version of the Family and Peer Support Indices among 63 children, and found that it
was acceptable for both the Family Support Index (α=0.78) and the Peer Support Index (α=0.74).
In addition, both Prochaska et al. (2002) and Dishman Hales, Sallis, Saunders, Dunn, BedimoRung et al. (2009) found that the Family and Peer Support Indices had high internal consistency in
Year 6 to Year 8 adolescents (α=0.77 to 0.81 and α=0.75 to 0.86, respectively).
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The test-retest reliability of the original questionnaire developed by Saunders et al., (1997)
was conducted on a subset of 57 children from the original sample one year after the development
of the questionnaire, and was found to be acceptable (ICC=0.78) (Saunders et al., 1997). Sallis et
al. (2002) examined the test-retest reliability of the revised Family and Peer Support Indices
among 63 children and also found that it was acceptably high for the Family Support (ICC=0.81)
and Peer Support indices (ICC= 0.70).
Findings from the studies by Saunders et al., (1997) and Sallis et al., (2002) indicate that the
Family and Peer Support Indices exhibit good construct and convergent validity. Both the Family
and Peer Support Indices also demonstrated good internal consistency (α=0.72 to 0.86) and testretest reliability among children and adolescents (ICC= 0.70 to 0.81) (Saunders et al., 1997;
Prochaska, et al., 2002; Sallis et al, 2002; Dishman et al., 2009).
3.7.3 Social Support Data Collection Procedures
The Family and Peer Support Indices were group administered in the same manner as the
Perceived Physical Competence questionnaire. After reading through each question, the child was
asked to place a tick in the box that was accurate for each member of his/her household or for their
peers in a typical week.
For the first five questions, students were asked to respond to each statement and answer in
regards to a male adult, a female adult and any other children whom they were in contact with in
their household. Questions were directed to the researcher regarding students who lived with only
a male adult or only a female adult or who had no siblings. In response to these questions, students
were then instructed to place a cross ‘X’ next to the item to indicate this question was not
applicable to them.
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After completing the questionnaire the researcher scanned each child’s responses to ensure
that the participant had not missed any questions. Those participants who had completed all
questions were asked to wait for all students to complete the Family and Peer Support Indices
before moving onto the Physical Activity Enjoyment questionnaire. For those participants that
missed a question, the researcher read back over the particular question with them individually.
During this time, the researcher tried to clarify if the response was not applicable for them or if
they had accidentally missed the question.
3.7.4 Social Support Scoring and Calculation of Summary Variables
Each question on the Family and Peer Support Indices had five response options. Students were
scored on responses from zero to four. Students were scored with a zero if they selected “don’t
know” as a response or if they had no response from that individual during a typical week. For
each question, students were asked to respond to the statement in relation to the male adult, the
female adult and siblings so that each question had three sub questions or categories. Students
could then score a possible total of 12 for each of the five questions. Students’ responses to the
five Family Support questions were then added to give a total out of a possible 60, which was the
value used in the analyses. The three peer support questions were scored out of a possible four
marks each. There were no sub questions. Students’ responses to the three Peer Support questions
were summed to give a total out of 12.

3.8 ENJOYMENT OF PHYSICAL ACTIVITY
Enjoyment of physical activity was assessed using a modified version of the Physical Activity
Enjoyment Scale (Motl, 2001) (Appendix L). The original PACES questionnaire by Kendzierski
and DiCarlo (1991) was developed for young adults as a single factor, multiple-item scale to
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assess enjoyment of physical activity. The original PACES questionnaire included 18 questions on
which an individual would rate, on a seven-point Likert scale, their perceived enjoyment during an
exercise activity. PACES was then re-developed by Motl et al. (2001) to measure physical activity
enjoyment in adolescents. Modifications were made to the original questionnaire based on
evaluations of the instrument in adolescents and the name PACES was retained in the modified
version. The instrument was redeveloped to consist of 16 questions to assess the levels of
enjoyment towards physical activity. The two items removed included Item 5, “I am very absorbed
in the activity,” and Item 11, “It’s very invigorating” as they were not deemed relevant for children
and adolescents by the authors. The rating scale was modified to a 5-point Likert scale for use
with children. In answering each question, students were asked whether they agreed or disagreed
with the statement provided about how they felt when they were active (see Figure 3.7). Semantic
anchors ranged from “agree a lot” to “disagree a lot” in response to “When I am active…” A face
representing each response was included to help with conceptualisation of the question.
For each statement below, select the response, which best represents how much you
“disagree” or “agree” with the statement. Mark your response by ticking√)( in the box in the
correct column.
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When I am active …

Disagree
a lot

Disagree
a little

Neither agree
nor disagree

Agree
a little

Agree
a lot

1. …I enjoy it.
2. …I feel
bored.
Figure 3-7: A sample from the modified version of the Physical Activity Enjoyment
Scale (PACES) (Motl, 2001)

3.8.1 Validity of the Physical Activity Enjoyment Scale (PACES)
The validity of the Physical Activity Enjoyment Scale (PACES) has been established. The original
version of the scale developed for college-aged students demonstrated acceptable convergent
validity (r=0.35 to r=0.89) (Kendzierski & DeCarlo, 1991). When re-developing PACES, Motl,
Dishman, Saunders, Dowda, Felton, Ward et al. (2002) found that the 16-item version of the
PACES was best represented by a single substantive factor (i.e., enjoyment). Structural equation
modelling (SEM) was undertaken to assess the construct validity of PACES (Motl et al., 2002).
The hypothesised relationships between enjoyment and the factors that influence enjoyment of
MVPA and sport involvement were included in the SEM analyses. MVPA was measured using the
Three Day Physical Activity Recall (3DPAR) (Weston et al., 1997). Sport involvement was
measured during the previous 12 months to include participation in team sports at school and
outside of school. Participants were randomly assigned to either a calibration sample (n=899) or a
cross-validation sample (n=898). There were significant associations between PACES and MVPA
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(standardised estimate = 0.23), and PACES and sport involvement (standardised estimate = 0.25).
The direct positive relationships found in this study support the construct validity of PACES (Motl
et al., 2002).
Moore, Yin, Hanes, Duda, Gutin, and Barbeau (2009) examined the factorial validity of
PACES in children aged 8- to 9-years and found that each item in PACES was significantly
associated with the single factor of enjoyment (all P<0.01). The studies by Motl et al. (2002) and
Moore et al. (2009) found PACES to be a valid measure of enjoyment of physical activity in
children and adolescents. Overall, PACES has demonstrated acceptable construct, convergent and
factorial validity for measuring enjoyment of physical activity in children and adolescents.
3.8.2 Reliability of the Physical Activity Enjoyment Scale (PACES)
The reliability of the original Physical Activity Enjoyment Scale (PACES) has been established in
college-aged students with item-total correlations ranging from r=0.35 to r=0.89 (Kendzierski &
DeCarlo, 1991). In this study, PACES also exhibited strong internal consistency (α= 0.93).
Internal consistency of the original PACES (Kendzierski & DeCarlo, 1991) has also been
demonstrated among 279 12- to 16-year-olds, with the questionnaire exhibiting strong internal
consistency (α=0.90) and item-total correlations ranging from r=0.38 to r=0.76 (Crocker, Bouffard
& Gessaroli, 1995). Moore et al. (2009) examined the reliability of PACES in younger children
from seven racial groups in the USA. The PACES internal consistency in the sample was high
across racial groups (α=0.87). The corrected item-total correlations across racial groups ranged
from r=0.26 to r=0.76. As such, PACES has been found to be a reliable measure of enjoyment of
physical activity in children and adolescents with acceptable internal consistency demonstrated in
each study.
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3.8.3 Enjoyment of Physical Activity Data Collection Procedures
The PACES was group administered in the same manner as the Perceived Physical Competence
and Social Support questionnaires. After reading through each question each child was asked to
place a tick in the box in the column that best represented how much they ”disagreed” or ”agreed”
with the corresponding statement. When all participants had completed all questions they moved
on to the next assessment station.
3.8.4. Enjoyment of Physical Activity Scoring and Calculation of Summary Variables
The semantic anchors for each question in PACES ranged from one to five. As such, the responses
were scored from one to five depending on the positive or negative weighting of the question . The
students’ responses were summed to give a total score for Enjoyment of Physical Activity out of a
possible 80, and this value was used in the analyses.

3.9 OBJECTIVELY MEASURED PHYSICAL ACTIVITY
Physical activity was objectively assessed using Actigraph 7164 accelerometers (Fort Walton
Beach, FL, USA) (hereafter referred to as the Actigraph). Currently the most commonly used
objective measure of physical activity in children and adolescents (Corder, Ekelund, Steele,
Wareham & Brage, 2008), the Actigraph measures accelerations of the body, providing
quantitative data that can be used to evaluate the frequency, intensity and duration of physical
activity (Trost, 2007). The Actigraph is small (5.1 x 3.8 x 1.5cm), light (45g) and unobtrusive,
making it highly suitable for use with children and adolescents. It is worn on a fitted belt on the
hip so the sensitive axis is oriented on the vertical plane. The Actigraph can be set to gather data
from a specific date and time (de Vries, Bakker, Hopman-Rock, Hirasing & van Mechelen, 2006;
Rowlands, 2007), which can be stored continuously for up to six weeks. The acceleration signal is
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integrated over a given time period, then summed and stored for downloading. This time interval
can be from one second to several minutes and is known as an epoch (MTI Health Services). The
Actigraph measures the amount and provides an indication of intensity of physical activity and
captures this in real time, and was selected to overcome some of the limitations with self-report
instruments such as recall bias and over-reporting. Limitations do, however, exist with the
Actigraph. It cannot be worn during water-based activities and does not accurately measure some
activities such as cycling or playing on a trampoline (Trost, 2007).
3.9.1 Validity of the Actigraph
The Actigraph is a valid measure of physical activity among children and adolescents (Trost,
2007), as has been demonstrated in a review by de Vries, Bakker, Hopman-Rock, Hirasing and van
Mechelen (2006). In this review, the validity of this device was examined in 11 studies involving
children aged from 3- to 16-years. The authors found that the Actigraph exhibited good validity
(r=0.16 to r=0.89). More specifically from the review by de Vries et al. (2006), the validity of the
Actigraph was demonstrated in a treadmill-based laboratory study in 10- to 14-year-old children
(Trost, Ward, Moorehead, Watson, Riner & Burke, 1998). In this study, Trost et al. (1998)
reported that Actigraph counts correlated highly (r= 0.87) with energy expenditure estimated by
indirect calorimetry among 10-year-old children. In addition, lab-based and field-based testing
using heart rate monitoring (Ott, Pate, Trost, Ward & Saunders, 2000; r=0.64), direct observation
(Sirard, Trost, Pfeiffer, Dowda & Pate, 2005; r=0.46 to r=0.70), whole-room calorimetry (Puyau,
Adolp, Vohra, & Butte, 2002; r=0.66) and doubly labelled water (Ekelund, Yngve, Brage,
Westerterp, Sjostrom, 2004; r=0.39 to r=0.58) have demonstrated the validity of the Actigraph for
measuring physical activity in children and adolescents.
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3.9.2 Reliability of the Actigraph
The intra-instrument reliability of the Actigraph was examined in the aforementioned study by
Trost (1998) when the device was worn on the right and left hip. No significant differences were
found between the mean activity counts from each hip and, across several treadmill speeds, the
intra-class reliability coefficient was 0.87. Likewise, Metcalf, Voss and Wilkin (2002) assessed the
intra-instrument reliability of the Actigraph using a motorised turntable. At medium and high
speeds, the intra-instrument correlation coefficients of the accelerometer were 0.84 and 0.93,
respectively. At differing speeds, the authors found that the Actigraph’s inter-instrument reliability
correlation coefficients were within the desired range (0.71-0.99) and the coefficients of variation
were adequately low (1.4% - 5.3%). These studies support the intra- and inter-instrument
reliability of the Actigraph. Therefore, the validity and reliability of the Actigraph appears to be
appropriate for measuring physical activity in children and adolescents.
3.9.3 Objectively Measured Physical Activity Data Collection Procedures
All participating children were asked to wear an Actigraph on their right hip, attached to an
adjustable elastic belt for seven consecutive days, beginning on the day that the other measures
were administered. The placement of the Actigraph on the right hip has been shown to be both
valid and reliable in children and adolescents (Corder et al., 2007; Trost, McIver & Pate, 2005;
Trost et al, 1998). All Actigraphs were fitted firmly by research staff to ensure bouncing of the
elastic belt did not occur. The notch found on the outer-casing of the Actigraph was positioned at
the top of the monitor and away from the participant’s body when it was worn, to ensure the
monitor was not fitted or worn upside down. A small coloured sticker was also placed beside the
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notch to remind the students of the top of the monitor. Students were instructed to be able to see
the sticker when they looked down each time to check that the monitor was correctly positioned.
Participants were required to wear the Actigraph for seven consecutive days following the first
data collection session. Students were requested to wear their accelerometer during all waking
hours and to take them off only for sleeping and during activities in which the accelerometer
would get wet (for example swimming, showering and bathing). Participants and their parents
received information sheets explaining how to care for the Actigraph and how to wear it correctly
(Appendix M). To decrease the likelihood of participant reactivity to the accelerometer, the child
was not told that it measured physical activity (“so go and be active”). Participants were told that
the monitors measure movement, so that when they read a book, watch TV, play outside or eat
dinner it knows how much their body is moving. Parents were encouraged through the information
documentation received not to alter the child’s normal weekly activities (increase the opportunities
for physical activity) because they were wearing the accelerometer.
Participants or their parents were also required to keep a log indicating when they took the
Actigraph off and the reason for doing so (Appendix N). This assisted in accounting for any
activity participated in during this period. The data collected by the Actigraph are a series of
numbers, called counts, representing the level of intensity of movement for each time interval or
cycle specified by the user. For the current study, a one-minute time interval or epoch was used. At
the end of each one-minute interval, activity or ‘counts’ accumulated in this time were calculated
and stored in memory for downloading at a later date. Due to the limited availability of
Actigraphs, only 60 participants at each school could wear one on the day of testing. As many
participants as possible wore the Actigraphs, even if this meant returning to the school (after the
data had been downloaded and the monitors calibrated and reset) and refitting the accelerometers
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on the next 60 participants who had completed all other measures. If more than 60 participants had
consented to participating in the study, had completed all measures and were not fitted with a
monitor on the day of testing, they were fitted with a monitor eight days later.
Actigraphs were initialised one to two days prior to fitting them on the participants and set to
collect data in one-minute epochs. When initialising the Actigraph the default file name for the ini.
file was used, which was pre-set as the identification number for that particular monitor
(eg.19832.dat). When the Actigraphs were fitted to each child the identification number was
written down next to the child’s name on the data recording sheet, so that each child’s file could be
identified.
Participants and their parents in each school were asked to return the Actigraph seven days
after the initial testing. The data from the Actigraphs were immediately downloaded to a PC
computer and coded at each site or taken directly to an office site and downloaded for later
analysis. After the Actigraphs were returned and the counts were downloaded and stored as a data
file, the names of the files were immediately changed from the default name (Monitor ID) to the
child’s study code.
3.9.4 Actigraph Scoring and Calculation of Summary Variables
After students wore the Actigraph for seven consecutive days, data were uploaded to a Q-BASIC
program (Trost, personal communication, March 2003). The first day was removed from the
overall data due to the potential for monitor reactivity to influence initial physical activity
behaviour. The last day was removed as this was the collection day and the Actigraph was not
worn for more than four hours on this day. For any day where the total daily counts were less than
30,000, it was assumed that the monitor was not worn and the day was removed from the total data
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(Trost, 2007). Participants were required to have valid physical activity data for at least four days
to be included in analyses (Trost Pate, Freedson, Sallis, & Taylor, 2000). This program calculated
participants’ total physical activity (total counts per day), and their minutes spent in moderate
MPA, VPA and very vigorous activity for each day. To classify activity counts for each minute
into minutes of MVPA, the cut-points developed by Freedson et al. (1997) were used. For example,
from this equation MVPA was defined as≥ 3.0 -METs (≥ 1263 counts per min (cpm) for a 12year-old). The mean of the total daily minutes spent in physical activity was entered for each child.
In addition, the total number of counts for each day was summed and the mean was recorded. The
total minutes spent in moderate, vigorous and MVPA were summed for each day and averaged
over the number of eligible days to provide the mean minutes in MPA, VPA, and MVPA per day.
Data were reported in terms of total physical activity (counts per day), minutes in MPA, minutes in
VPA, and minutes in MVPA.

3.10 SUMMARY
Instruments were used to measure the variables under investigation in this study. Instruments with
established validity and reliability were used to measure the relationships between actual
competence, perceived physical competence, social support for physical activity, enjoyment of
physical activity and objectively measured physical activity in children and adolescents. A
summary table of the variables and instruments used in this study appears in Table 3.10.
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Table 3-10: Variables and Instruments used in the study.
Variable

Instrument

Actual Competence or FMS proficiency Get skilled: Get active Fundamental movement
skills checklists (NSW DET, 2000).
Perceived Physical Competence

Modified version of the Perceived Athletic
Competence Sub-scale of the Self-Perception
Profile for Children (SPPC) (Harter, 1985).

Social Support for Physical Activity

Family and Peer Support Indices (Sallis et al.,
2002).

Enjoyment of Physical Activity

PACES (Motl et al., 2001).

Objectively Measured Physical Activity Actigraph (Model 7164).

3.11 CONFOUNDING VARIABLES
Confounding variables cannot be controlled by the researcher and may independently influence or
moderate the relationship between the dependent and independent variables (Peat & Barton,
2005b). Adiposity and age were identified as confounding variables in this study based on their
independent a priori associations with one or more of the dependent or independent variables.
3.11.1 Relative Weight
Weight and height were measured and used to calculate each participant’s body mass index (BMI)
using the formula weight (kg) / height (m) 2. Anthropometric measurements were taken out of the
view of other children with only one child being assessed at a time. The measurements were
recorded directly onto the summary sheet and not repeated aloud.
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Weight was measured using portable scales (Tanita HD646; Mentone Educational Centre,
Victoria). The scales were professionally calibrated prior to baseline data collection. The
participants were divided among male and female field staff. Where possible, the same-sex field
staff conducted the assessments. Participants were instructed to remove their shoes and any heavy
clothing. The scales were reset by participants through touching the sensor pad on the front with
their toes, and students stood with both feet completely on the scales. The measurement was then
recorded by the assessor to the nearest 0.1 kilogram. The first assessor asked the child to step off
the scales and then step back on for a second measure. The two values were checked and if they
differed by 1.5% (Booth et al., 1997), a third measurement was taken. If two measures were taken,
the value was the average of the two measures, if three measures were taken; the value was the
median of the three values.
Height was assessed using portable stadiometers and the stretch stature method. After
removing their shoes, participants were positioned with their heads, upper backs, bottoms, and
heels against the stadiometer. With their heads in the Frankfort plane, participants were instructed
to inhale deeply and were gently stretched (by applying upward pressure though the mastoid
processes) by the first assessor to their maximum height, whilst keeping their heels on the ground.
The second assessor slid the tape down until it was firmly against the top of the head. The
measurement was then read aloud by the first assessor to the nearest millimetre and recorded by
the second assessor.
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3.11.2 Age
Age was listed on the Perceived Physical Competence questionnaire and was recorded by each
student in years and months. This was cross-checked against the student’s date of birth. The
student’s date of birth was recorded when height and weight were measured.
3.12 BIAS
To limit the effect of bias on the findings in the current study, each aspect of the study was piloted
prior to the commencement of formal data collection. A testing manual was developed to ensure
the same procedures were followed at each school (see Appendix O). The following steps were
also put in place to ensure bias was minimised.
1.

Assessors - Thorough training of assessors was completed prior to of the commencement of
formal data collection. Each assessor received a training manual (See Appendix O) and
completed a full day of training. During the training session, the assessors were taken through
the assessment procedures for height, weight and the sensitivity required in conducting these
assessments. The questionnaires were reviewed and discussed. The accelerometer fitting was
covered in detail and practised. As each assessor had prior training for actual competence
(FMS) assessment, this was revised again and each assessor practised setting up cameras and
performing and recording FMS skills to ensure camera angles were optimised. The same
assessors were present at every school and conducted the assessments in the same order.

2.

Questionnaires - The questionnaires were administered under exam-like conditions by the
same assessors, with a set script read by the researcher. Questions were clarified for
participants when required. When the questionnaires were completed and submitted, the
assessors checked to ensure every question was completed for each participant.
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3.

Actual Competence - The fundamental movement skills were video assessed to ensure
measurement scrutiny. The same assessor completed the video analysis for each participant.

4.

Physical Activity - To overcome the recall bias associated with self-reports of physical
activity, an objective measure of physical activity was used.

3.13 SAMPLE SIZE
Developmental differences in the nature of the relationships among the constructs of CMT exist
(Weiss, 2000), such that the association between each construct and physical activity may vary
between childhood and adolescence. For example, the construct of peer support may be more
important in adolescence than in childhood when participating in physical activity. Due to these
developmental differences, separate analyses were conducted for primary and high school students
and, among these groups, separately for boys and girls. Five predictor variables, including actual
competence, perceived physical competence, family support, peer support and enjoyment of
physical activity, were to be entered into a regression model with an anticipated effect size of 0.25
determined from the R² value of 0.203 (r=0.45). In order to detect a correlation coefficient of
r=0.45 between a given predictor and the outcome – in this case between the five constructs of
CMT and physical activity – powered at 80% with an alpha of p <0.05, a sample of 57 participants
in each of the four separate groups (primary girls, primary boys, high school girls, and high school
boys) was required (Soper, 2010).
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3.14 ANALYSIS
3.14.1 Statistical Methods
All data were entered into an excel spread sheet. Data were analysed using the Statistical Package
for the Social Sciences (SPSS) versions 11.5 and 13.0. Summary statistics were used to inspect the
distributions of continuous variables. Variables were considered normally distributed if the mean
value was a good approximation of the median value, if the skewness and kurtosis statistics were
within the range + 3 SD, and if no extreme values were evident on boxplots.
There were three extreme physical activity values in the data set – one for MVPA and two for
total physical activity (counts per day) – which right skewed the distributions. Although these
extreme values were hypothetically feasible, they were recoded to the nearest non-outlier score in
the data set to reduce their influence on between-group comparisons and to avoid biased P values
in the use of parametric statistics (Peat & Barton, 2005b). If the extreme values were not recoded
and a log transformation was used, the distributions then tended to be left-skewed rather than
right-skewed. Thus, although physical activity measurements are often log-transformed (Trost,
2007), the distributions in this study were such that logarithmic transformation did not improve the
normality of the distributions.
Analyses were stratified by gender and school type (primary or high school), to arrive at four
school/gender groups comprising primary school boys, primary school girls, high school boys and
high school girls. Independent t-tests were used to examine between-gender and between-schooltype differences in continuous variables. One-way analysis of variance with least significant
difference (LSD) post-hoc tests and marginal means plots was used to examine between
school/gender differences in continuous variables.
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Associations between continuous variables were assessed using Pearson correlations and
correlation matrices to indicate whether the association was positive or negative. For each
school/gender group, hierarchical multiple regression was used to ascertain predictive factors for
physical activity. All models included BMI as a co-variate to adjust for the potential confounding
effects of adiposity. A sequential approach was used in that factors were added in a step-wise
process into the model in order of the strength of their association with the outcome variable. In all
models, factors were retained in the model if they were not collinear with predictive variables
already in the model that is if the standard error of the other variables did not change by more than
10%, and if they increased the R square value. Factors were retained in the model if their P value
was <0.1.
3.15 SUMMARY
Table 3.11 presents a summary of the statistical analyses used and the variables for each research
question investigated in the current study.
Table 3-11: A summary of the research questions, variables and statistical analyses
performed in the current study.
Research Hypotheses

Variables

Statistical Analysis

1.

1.

Descriptive

There would be a

Video Analysis of twelve fundamental

relationship between

movement skills (actual competence)

statistics,

constructs of CMT and

2.

correlations, and

MPA among children

questionnaire

and adolescents

3.

Social support questionnaire

4.

Enjoyment of physical activity

Perceived physical competence

multiple regression.

questionnaire
5.

Objectively measured time spent in

MPA
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Table 3-11 (continued): A summary of the research questions, variables and statistical
analyses performed in the current study.

2. There would be a

1-4 as outlined above

relationship between
constructs of CMT and

Descriptive
statistics,

5. Objectively measured time spent in VPA

VPA among children

correlations, and
multiple regression.

and adolescents

3. There would be a

1-4 as outlined above

relationship between
constructs of CMT and

Descriptive
statistics,

5. Objectively measured time spent in MVPA

MVPA among children

correlations, and
multiple regression.

and adolescents

4. There would be a

1-4 as outlined above

relationship between
constructs of CMT and

Descriptive
statistics,

5. Objectively measured time spent in TPA

total physical activity

correlations, and
multiple regression.

(TPA) (defined as counts
per day) among children
and adolescents
CMT – Competence Motivation Theory; MPA – Moderate physical activity; VPA – Vigorous physical activity;
MVPA – Moderate to vigorous physical activity; TPA – Total physical activity.

3.16 CHAPTER SUMMARY
Chapter 3 outlined the specific methods used in this cross-sectional study to generate valid and
reliable data used to support or refute the study hypotheses. The specific procedures used in the
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current study including those for actual competence, perceived physical competence, social
support, enjoyment of physical activity and objectively measured physical activity were described.
The statistical analyses used to investigate the associations between the variables were also
described. Chapter 4 will detail the results of the analyses in order to test the research hypotheses
under examination in the current study.
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Chapter 4 - RESULTS
This study was undertaken to investigate the associations between the constructs of Competence
Motivation Theory (CMT); including actual competence, perceived physical competence, social
support, enjoyment of physical activity, and objectively measured physical activity in primary
school (Years 5 and 6) and high school (Years 7 and 8) children and adolescents (aged
approximately 9 through 14 years). The results are reported for each research question that guided
the development of this study. The initial sections of this chapter report on the participant flow
during the study, participant descriptive data, and the findings for each research question
examining the relationships between individual constructs of CMT and physical activity (primary
analyses). The relationships among predictor variables (secondary analyses) are then examined.
The chapter concludes with summaries of the findings in relation to the specific research
hypotheses investigated in the current study. The chapter will follow the guidelines outlined in the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement
(Vandenbroucke et al., 2007; von Elm et al., 2008).
The research questions investigated the associations between each of the constructs of CMT
and participants’ objectively measured physical activity. Specifically the hypotheses were that:
1.

There would be a relationship between each construct of CMT and moderate physical activity
(MPA),

2.

There would be a relationship between each construct of CMT and vigorous physical activity
(VPA),

3.

There would be a relationship between each construct of CMT and moderate-to-vigorous
physical activity (MVPA), and
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4.

There would be a relationship between each construct of CMT and total physical activity
(TPA).

4.1 PARTICIPANT FLOW, STUDY RECRUITMENT AND SAMPLE DESCRIPTIVE
CHARACTERISTICS
The flow chart of participants through the study is shown in Figure 4.1. The sample consisted of
434 students conveniently selected from three primary and three secondary schools in Sydney,
NSW. All consenting participants completed assessments for actual competence, perceived
physical competence, social support and enjoyment. Accelerometers were fitted to 383 participants
and valid objectively measured physical activity data were available for 288 participants.
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Eligible
n=521

Did not consent
n=71

Total recruited
n=450

• Absent n=16
Physical activity data
available for analysis
• Monitors on n=383
• Incomplete monitor
data* n=95
• Valid monitor data
n=288

Competence Motivation
Theory questionnaires and
actual competence data
available for analysis n=434

Complete data available for
analysis n=288

Primary

Primary

High

High

School Boys

School Girls

School Boys

School Girls

n=63

n=58

n=87

n=80

Figure 4-1: Flow of participants through the study
* Incomplete monitor data refers to monitor malfunction, no epochs recorded, or worn for insufficient days
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Table 4.1 shows the number and proportion of boys and girls from participating primary and high
schools with valid data for physical activity and CMT constructs. The three primary schools were
co-educational while one high school had male participants only and one high school had female
participants only. Physical activity response rates were higher overall for high school girls (91%),
primary school girls (87%), and primary school boys (79%), compared with high school boys
(59%). Physical activity response rates for primary and high school participants were 83% and
75%, respectively. Overall, all were in excess of the 75% considered acceptable in educational
research (Tuckman, 1999).
Table 4-1: Proportion of boys and girls from participating primary and high school
with complete data for physical activity and Competence Motivation
Theory constructs.

PA data

CMT Construct data¹

Primary Schools

High Schools

n=121

n=167

Boys (79% RR)

Boys (59% RR)

Complete data n=63/80

Complete data n=87/148

Incomplete data n=17

Incomplete data n=61

Girls (87% RR)

Girls (91% RR)

Complete data n=58/67

Complete data n=80/88

Incomplete data n=9

Incomplete data n=8

(100% RR)

(100% RR)

Complete data n=146

Complete data n=288

PA = physical activity; CMT = Competence Motivation Theory; ¹ = Combined results for boys and girls; RR =
Response rate.
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Descriptive data for boys and girls and the total sample stratified by school Year groups
are shown in Table 4.2. There were slightly more boys than girls in primary school and
high school. Boys had a slightly higher BMI than girls in both primary and high school
and were slightly older, with these differences being statistically significant (p=0.02).
Table 4-2: Sample Descriptive Characteristics for boys and girls and
Primary and High School.
Boys

Girls

Combined

(Mean, SD)

(Mean, SD)

(Mean, SD)

Primary School

n=63

n=58

n=121

Age (years)

(11.1yrs*, 0.6)

(10.9yrs, 0.6)

(11.0yrs, 0.6)

BMI (kg/m²)

(20.6*, 3.9)

(18.9, 3.3)

(19.7, 3.2)

Height

(147.6, 8.0)

(148.7, 8.5)

(148.1, 8.2)

Weight

(45.2, 12.2)

(42.0, 10.4)

(43.7, 11.5)

OW/OB

n=26/63 (41%)

n=14/58 (24%)

n=40/121 (33%)

High School

n=87

n=80

n=167

Mean Age (years)

(13.5yrs*, 0.6)

(13.5yrs, 0.7)

(13.5yrs, 0.6)

BMI (kg/m²)

(20.7*, 3.6)

(20.2, 3.1)

(20.6, 3.7)

Height

(157.5, 9.4)

(159.1, 8.4)

(158.3, 8.9)

Weight

(49.8, 13.4)

(51.4, 10.2)

(50.6, 12.0)

OW/OB

n=15/87 (17%)

n=13/80 (16%)

n=28/167 (17%)

*p=0.02; BMI – Body Mass Index, OW/OB – overweight and obese.
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4.2 CHARACTERISTICS BY AGE AND GENDER GROUPS
Descriptive statistics for physical activity variables and for the constructs of CMT are
shown in Table 4.3.
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Table 4-3: Physical activity and Competence Motivation Theory construct characteristics by age and gender groups.
Primary school boys
(n=63)

Primary school girls
(n=58)

High school boys
(n=87)

High school girls
(n=80)

Mean (SD)
Minimum, maximum

108.6a (30.7)
53.0, 193.0

96.4b (28.4)
7.8, 162.4

66.7c (25.5)
16.3, 168.2

62.9c (23.0)
23.3, 115.0

Mean (SD)
Minimum, maximum

23.6a (11.1)
7.3, 53.5

19.6b (11.2)
5.2, 51.5

11.9c (8.5)
0.8, 42.0

8.9d (6.6)
0.0, 33.6

Mean (SD)
Minimum, maximum

132.5a (36.5)
68.0, 230.2

115.5b (33.4)
52.0, 204.0

78.2c (31.0)
22.3, 150.0

71.7c (27.7)
23.5, 148.2

470.7a (121.3)
259.5, 766.0

446.3a (133.4)
226.8, 819.9

389.3b (193.3)
127.5, 910.0

352.6b (121.9)
145.1, 821.7

46.4a (7.5)
29, 58

48.4a (5.8)
29, 60

51.1b (5.7)
35, 61

50.0b (6.4)
31, 62

Mean (SD)
Minimum, maximum

54.9a (8.6)
35, 72

54.3a (8.5)
39, 72

56.2a (7.4)
37, 72

54.6a (7.9)
34, 72

Mean (SD)
Minimum, maximum

26.4a (10.8)
5, 54

31.3b (12.3)
3, 58

31.6b (10.3)
8, 54

31.7b (9.6)
12, 54

Mean (SD)
Minimum, maximum

7.1a (2.5)
0, 12

7.6a (2.4)
2, 12

7.2a (2.6)
1, 12

7.1a (2.2)
2, 12

MPA (mins/ day)

VPA (mins/day)

MVPA (mins/day)

TPA
(Activity counts / day x103)
Mean (SD)
Minimum, maximum
Actual Competence
Mean (SD)
Minimum, maximum
Perceive Competence

Family Support

Peer support

Enjoyment of Physical Activity
Mean(SD)
69.3a (8.4)
71.9** (7.4)
73.0b (7.1)
72.3b (7.7)
Minimum, maximum
39, 80
46, 80
41, 80
49, 80
*Note – groups with different letters are significantly different from each other; ** not statistically different from any group.
MPA – Moderate Physical Activity; VPA – Vigorous Physical Activity; MVPA – Moderate-to-Vigorous Physical Activity; TPA – Total Physical Activity
151

A one-way ANOVA showed that there were highly significant differences between the
four groups for MPA (F=49.5, DF=3, 284, p <0.0001). Significant differences in MPA
were observed for all between-group comparisons, except for high school boys and girls.
Primary school boys spent more time in MPA than the other groups, and primary school
boys and girls spent more time in MPA than high school boys and girls.
A one-way ANOVA also indicated that there were highly significant differences
between the groups for VPA (F=37.3, DF=3, 284, p <0.0001). Significant differences in
VPA were observed for all between-group comparisons. Consistent with the findings for
MPA, primary school boys spent more time in VPA than the other groups, and primary
school boys and girls spent more time in VPA than high school boys and girls. However,
in contrast to the findings for MPA, high school boys spent significantly more time in
VPA than high school girls.
A one-way ANOVA showed that there were highly significant differences between
the four groups for MVPA (F=61.8, DF=3, 284, p <0.0001). Between-group comparisons
showed that primary school boys spent more time in MVPA than primary school girls,
high school boys and high school girls. Also, primary school girls spent more time in
MVPA than high school boys and high school girls. However, there was no significant
difference in time spent in MVPA between high school boys and high school girls.
A one-way ANOVA indicated that there were also highly significant differences
between the four groups for TPA (F=13.38, DF=3,284, p<0.0001). Post-hoc comparisons
indicated that there were no significant differences between primary school boys and girls
for TPA. TPA was higher among primary school boys compared to high school boys and
high school girls. In addition, TPA was also higher in primary school girls than in both
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high school boys and high school girls. There was, however, no significant difference in
TPA between high school boys and girls.
Specifically, gender and age differences were noted in physical activity levels.
Independent samples t-tests revealed significant differences between boys and girls for
MVPA, VPA and total physical activity and a marginally significant difference for MPA,
with boys being more active than girls. Boys spent significantly more time in MVPA and
VPA than girls and a trend towards significantly more time in MPA and activity counts
per day. On average, boy’s MVPA physical activity was 11.0 mins/day higher, VPA was
3.4 mins/day higher and TPA was 28.4 x 103 counts/day higher than girls.
There were significant differences between the age groups for both physical activity
and MVPA, with primary school children being more active than high school students.
On average, the primary school children’s MVPA was 49.4 mins/day higher than for high
school students, MPA was 37.9 mins/day higher, VPA was 11.2 mins/day higher and
TPA was 96.8 x 103 counts/higher than for high school students.
In relation to the constructs of CMT, a one-way ANOVA indicated that there were
highly significant between-group differences for actual competence (F=7.4, DF=3, 284, p
<0.0001). High school boys had higher actual competence than both primary school boys
and primary school girls. Likewise, high school girls had higher actual competence than
primary school boys. There were no significant differences in actual competence between
high school boys and girls, between primary school boys and girls, and between high
school girls and primary school girls.
No significant between-group differences were found for perceived physical
competence (F=0.873, DF=3, 284, p=0.456). There were significant differences between
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the groups for family support (F=3.929, DF=3, 284, p=0.009). Post-hoc comparisons
indicated that primary school boys reported significantly lower levels of family support
than primary school girls, high school boys, and high school girls. No significant
differences were found between primary school girls, high school girls and high school
boys for family support. Likewise, no significant between-group differences were found
for peer support (F=0.772, DF=3, 284, p=0.510).
A one-way ANOVA indicated that there were highly significant differences between
the groups for enjoyment of physical activity (F=2.533, DF=3, 284, p=0.05). High school
boys had higher enjoyment of physical activity than primary school boys and the
difference approached statistical significance in primary school girls. Likewise, high
school girls had significantly higher levels of enjoyment of physical activity than primary
school girls. There were, however, no significant differences in enjoyment of physical
activity between primary school boys and girls, or between high school boys and girls.

4.3 ASSOCIATIONS BETWEEN THE CONSTRUCTS OF COMPETENCE
MOTIVATION THEORY AND PHYSICAL ACTIVITY
According to CMT, actual competence, perceived physical competence, social support
for physical activity and enjoyment of physical activity are key factors influencing
participation in physical activity among children and adolescents.

The associations

between these constructs of CMT and MPA, VPA, MVPA and TPA are reported below.
The analysis was undertaken stratifying for sex and year groups. Significant associations
have been highlighted in bold in each table.
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4.3.1 Research Question 1 - Associations between the constructs of Competence
Motivation Theory and MPA by gender and age groups
Table 4.4 reports the results for the associations between the constructs of CMT and
MPA. None of the constructs were significantly associated with MPA in either primary or
high school boys. Family support was significantly associated with MPA in primary
school girls (r=0.30, p=0.02). The relationship between peer support and MPA
approached statistical significance in primary school girls (r=0.24, p=0.07). Actual
competence (r=-0.21, p=0.06) and family support (r=-0.21, p=0.06) were both weakly
and marginally associated with moderate physical activity in high school girls, although
in a direction that was not hypothesised.
Table 4-4: Associations between the constructs of Competence Motivation
Theory and MPA by age and gender groups.
Primary
school boys

Primary
school girls

High
school boys

High
school girls

Pearson’s r
P value

0.07
0.59

-0.1
0.94

-0.01
0.90

-0.21
0.06

Perceived physical
competence
Pearson’s r
P value

-0.01
0.94

0.15
0.28

0.15
0.18

-0.18
0.12

Pearson’s r
P value

-0.01
0.92

0.30
0.02

-0.06
0.55

-0.21
0.06

Pearson’s r
P value

-0.11
0.40

0.24
0.07

-0.10
0.38

-0.09
0.42

Pearson’s r
P value

0.02
0.88

0.20
0.13

-0.12
0.29

-0.07
0.53

Actual competence

Family support

Peer support

Enjoyment

*Note – Significant relationships in bold
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To examine the proportion of variance in primary school girls’ MPA explained by the
bivariate correlates of social support, both family support and peer support were entered
into a linear regression model. These bivariate correlates were marginally significant
(p=0.07 – 0.13) independent predictors explaining 6% - 9% of the variance in MPA in
primary school girls.
4.3.2 Research Question 2 - Associations between the constructs of Competence
Motivation Theory and VPA by gender and age groups
Table 4.5 reports the associations between the constructs of CMT and VPA. Enjoyment
of physical activity was weakly associated with VPA in high school boys (r=-0.22,
p=0.04), but not in the direction that was hypothesised. Actual competence was
significantly related to VPA in primary school girls (r=0.36, p=0.01), and marginally
related to VPA in primary school boys (r=0.23, p=0.07).
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Table 4-5: Associations between the constructs of Competence Motivation
Theory and VPA by gender and age groups.
Primary
school boys

Primary
school girls

High
school boys

High
school girls

0.23
0.07

0.36
0.01

0.03
0.82

-0.03
0.81

0.15
0.24

0.08
0.56

-0.01
0.98

-0.1
0.90

Pearson’s r
P value

0.21
0.10

0.07
0.59

-0.16
0.15

0.09
0.45

Pearson’s r
P value

0.20
0.13

0.13
0.33

-0.13
0.24

-0.13
0.25

Pearson’s r
P value

0.10
0.43

0.07
0.60

-0.22
0.04

0.08
0.50

Actual competence
Pearson’s r
P value
Perceived physical competence
Pearson’s r
P value
Family support

Peer support

Enjoyment

*Note – Significant relationships in bold

To examine the proportion of variance in primary school boys’ and girls’ VPA explained
by actual competence, this bivariate correlate was entered in separate regression models.
Actual competence was a significant but weak independent predictor explaining 5% of
the variation in VPA for primary school boys and 13% of the variation in VPA for
primary school girls. Likewise, to examine the proportion of variance in high school
boys’ VPA explained by enjoyment of physical activity, this bivariate correlate was
entered into a regression model. Enjoyment of physical activity was a significant but
weak independent predictor explaining 5% of the variation in VPA for high school boys.
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4.3.3 Research Question 3 - Associations between the constructs of Competence
Motivation Theory and MVPA by gender and age groups
The results for the associations between the constructs of CMT and MVPA are reported
in Table 4.6. Bivariate correlations revealed that none of the constructs were significantly
associated with time spent in MVPA among any of the groups. For primary school girls,
there were marginal associations between MVPA and family support (r=0.25, p=0.06)
and MVPA and peer support (r=0.22, p=0.09).

Table 4-6: Associations between the constructs of Competence Motivation
Theory and MVPA by gender and age groups.
Primary
school
boys

Primary
school girls

High school
boys

High
school
girls

0.14
0.29

0.09
0.48

0.03
0.82

-0.18
0.12

0.05
0.72

0.13
0.32

0.12
0.26

-0.14
0.21

Pearson’s r
P value

0.06
0.63

0.25
0.06

-0.08
0.45

-0.15
0.19

Pearson’s r
P value

-0.02
0.87

0.22
0.09

-0.09
0.42

-0.11
0.34

Pearson’s r
P value

-0.01
0.96

0.18
0.18

-0.16
0.14

-0.04
0.70

Actual competence
Pearson’s r
P value
Perceived physical
competence
Pearson’s r
P value
Family support

Peer support

Enjoyment

To examine the proportion of variance in primary school girls MVPA explained by the
bivariate correlate of social support, both family support and peer support were entered
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into a regression model. Only family support was a significant independent predictor,
explaining 6% of the variance in MVPA.
4.3.4 Research Question 4 - Associations between the constructs of Competence
Motivation Theory and TPA by gender and age groups

Table 4.7 indicates that none of the constructs of CMT were significantly associated with
TPA for each of the groups. The only exception was actual competence, which was
marginally associated with TPA for primary school girls (r=0.25, p=0.06).

Table 4-7: Associations between the constructs of Competence Motivation
Theory and TPA by gender and age groups.
Primary
school boys

Primary
school girls

High school
boys

High school
girls

0.25
0.06

0.03
0.78

-0.13
0.27

0.07
0.58

0.07
0.50

-0.07
0.54

0.15
0.27

-0.11
0.30

-0.02
0.86

0.21
0.11

-0.07
0.51

-0.04
0.71

0.09
0.50

-0.17
0.11

0.04
0.73

Actual competence
Pearson’s r
0.20
P value
0.11
Perceived physical
competence
0.06
Pearson’s r
P value
0.67
Family support
Pearson’s r
0.06
P value
0.66
Peer support
Pearson’s r
0.02
P value
0.89
Enjoyment
Pearson’s r
0.07
P value
0.58
*Note – Significant relationships in bold

To examine the proportion of variance in primary school girls’ TPA explained by the
bivariate correlate of actual competence, this variable was entered into a linear regression
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model. Actual competence was a significant but weak independent predictor explaining
6% of the variation in TPA.
4.4 RELATIONSHIPS AMONG PREDICTOR VARIABLES
Since the constructs of CMT were not consistently related to the physical activity
outcomes among primary and high school girls and boys and they predicted only a small
proportion of the variation in MPA, VPA, MVPA and TPA, the next steps were first to
examine the relationships among each of the constructs of CMT and second to test how
these constructs contributed to predicting enjoyment of physical activity. One potential
explanation for the small proportion in variation between the constructs of CMT and the
physical activity outcomes among primary and high school girls and boys may be due to
the limited options in each of the instrument scales. This will be discussed further in
Section 5.8.5. According to CMT, actual competence, perceived physical competence and
social support are all hypothesised to predict enjoyment of physical activity, which in
turn directly predicts physical activity. Both enjoyment of physical activity and physical
activity are higher order variables in the theory, i.e. the lower order variables of actual
competence, perceived physical competence and social support (family and peer support)
are all hypothesised to predict the higher order variable of enjoyment of physical activity,
and in turn enjoyment of physical activity is hypothesised to predict physical activity.
An analysis was therefore undertaken to examine how each of the CMT constructs
related to each other. Using multiple regression analyses, the ability of the lower order
constructs of CMT (actual competence, perceived physical competence and social
support (family and peer support)) to predict enjoyment of physical activity was then
examined for children and adolescents, as hypothesised in the theoretical framework

160

(Harter, 1982). Consistent with previous analyses, this was undertaken separately for
primary and high school boys and girls.
4.4.1 Primary school boys
Table 4.8 reports the relationships between actual competence, perceived physical
competence, social support (family and peer support) and enjoyment of physical activity
in primary school boys. There were significant relationships between actual and
perceived physical competence (r=0.39, p <0.0001), and between family and peer support
(r=0.54, p <0.0001). There were also significant relationships between enjoyment of
physical activity and perceived physical competence (r=0.58, p <0.0001), actual
competence (r=0.31, p <0.005), peer support (r=0.32, p <0.03), and family support
(r=0.26, p=0.005). Collectively, statistically significant relationships existed for all
constructs in primary school boys except between actual competence and peer support.

Table 4-8: Correlations between Competence Motivation Theory constructs
in primary school boys.
Enjoyment
Actual competence
Pearson’s r
0.31
P value
0.005
Perceived physical
competence
Pearson’s r
0.58
P value
<0.0001
Family support
Pearson’s r
0.26
P value
0.02
Peer support
Pearson’s r
0.32
P value
0.03
*Note – Significant relationships in bold

Actual
competence

Perceived
competence

Family
support

-

-

-

0.39
<0.0001

-

-

0.30
0.006

0.34
0.002

-

0.16
0.16

0.30
0.008

0.54
<0.0001

161

4.4.2 Primary school girls
Table 4.9 reports the relationships between actual competence, perceived physical
competence, social support (family and peer support) and enjoyment of physical activity
in primary school girls. For primary school girls, there were moderate and highly
significant relationships between peer and family support (r=0.45, p <0.0001), and
between perceived physical competence and enjoyment (r=0.44, p <0.0001), and a weak
relationship between actual competence and enjoyment (r=0.34, p=0.005). Peer and
family support were not related to actual competence, perceived physical competence or
enjoyment of physical activity. Likewise, actual competence was not associated with
perceived physical competence.

Table 4-9: Correlations between Competence Motivation Theory constructs
in primary school girls.
Enjoyment

Actual
competence

Perceived
competence

Family
support

-

-

-

0.17
0.16

-

-

0.12
0.33

0.16
0.21

-

-0.04
0.75

0.03
0.80

0.45
<0.0001

Actual competence
Pearson’s r
0.34
P value
0.005
Perceived physical
competence
Pearson’s r
0.44
P value
<0.0001
Family support
Pearson’s r
0.08
P value
0.54
Peer support
Pearson’s r
0.16
P value
0.19
*Note – Significant relationships in bold

4.4.3 High school boys
Table 4.10 reports the relationships between actual competence, perceived physical
competence, social support (family and peer support) and enjoyment of physical activity
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in high school boys. Similar to primary school boys, there were weak to moderate
correlations between most constructs. There were significant relationships between
perceived physical competence and actual competence (r=0.22, p <0.001), family support
(r=0.33, p <0.0001), and peer support (r=0.37, p <0.0001). There were also significant
relationships between family and peer support (r=0.60, p <0.0001), and between
enjoyment and perceived physical competence (r=0.47, p <0.0001), peer support (r=0.37,
p <0.0001), and family support (r=0.27, p <0.0001).
Table 4-10: Correlations between Competence Motivation Theory constructs
in high school boys.
Enjoyment

Actual
competence

Perceived
competence

Family
support

-

-

-

0.22
0.001

-

-

0.03
0.72

0.33
<0.0001

-

0.03
0.64

0.37
<0.0001

0.60
<0.0001

Actual competence
(index score)
Pearson’s r
0.12
P value
0.09
Perceived physical
competence (total
score)
Pearson’s r
0.47
P value
<0.0001
Family support (total
score)
Pearson’s r
0.27
P value
<0.0001
Peer support (total
score)
Pearson’s r
0.37
P value
<0.0001
*Note – Significant relationships in bold

4.4.4 High school girls
Table 4.11 reports the correlations between actual competence, perceived physical
competence, social support (family and peer support) and enjoyment of physical activity
in high school girls. Similar to primary school boys and high school boys, there were
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weak to moderate relationships among most variables. There were significant
relationships between actual and perceived physical competence (r=0.40, p <0.0001),
perceived physical competence and family support (r=0.41, p <0.0001) and between
family and peer support (r=0.33, p=0.002). There were also significant relationships
between enjoyment and perceived physical competence (r=0.50, p <0.0001), family
support (r=0.48, p <0.0001), actual competence (r=0.43, p <0.0001), and peer support
(r=0.32, p=0.002). Peer support was not associated with actual competence or perceived
physical competence for high school girls.

Table 4-11: Correlations between Competence Motivation Theory constructs
in high school girls.
Enjoyment
Actual competence
(index score)
Pearson’s r
P value
Perceived physical
competence (total
score)
Pearson’s r
P value
Family support (total
score)
Pearson’s r
P value

Actual
competence

Perceived
competence

Family
support

0.43
<0.0001

-

-

-

0.50
<0.0001

0.40
<0.0001

-

-

0.48
<0.0001

0.29
0.006

0.41
<0.0001

-

0.14
0.18

0.08
0.48

0.33
0.002

Peer support (total
score)
Pearson’s r
0.32
P value
0.002
*Note – Significant relationships in bold
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4.5 MULTIVARIATE MODELS TO PREDICT ENJOYMENT
Following the modelling of univariate predictors, hierarchical regression models were
then used to examine the variables that were independent predictors of enjoyment in a
multivariate model. Table 4.12 shows the coefficients, beta weights (standardised
multiple regression coefficients), and the significance of the model R². The results of the
regression analyses to predict enjoyment of physical activity for primary and high school
boys and girls are reported in Table 4.12.
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Table 4-12: Multiple regression models to predict enjoyment of physical activity.
Variable

Primary school boys

Coefficient

Constant
Perceived physical competence

40.88
0.53

Constant
Perceived physical competence
Actual competence

38.27
0.34
0.33

Constant
Perceived physical competence
Peer support

51.05
0.33
0.56

Constant
Perceived physical competence
Family support
Actual competence
Peer support
*Note – Significant relationships in bold

33.64
0.30
0.19
0.24
0.62

Primary school girls

High school boys

High school girls
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Beta

P value

Adjusted R
squared
0.20

0.45

<0.0001
0.26

0.39
0.27

0.001
0.16
0.26

0.39
0.22

<0.0001
0.001
0.42

0.31
0.23
0.21
0.19

0.002
0.02
0.03
0.04

For all four age and gender groups, perceived physical competence was a significant predictor of
enjoyment (p <0.0001). Specifically for primary school boys, perceived physical competence
was a significant predictor (p <0.0001), explaining 20% of the variation in enjoyment of physical
activity. For primary school girls, actual competence was a marginal predictor (p=0.16) and
perceived physical competence was a significant predictor (p <0.0001), and these two constructs
explained 26% of the variation in enjoyment of physical activity.
In high school boys, perceived physical competence and peer support were significant
predictors (p < 0.0001 and p=0.001, respectively), explaining 26% of the variation in enjoyment
of physical activity. Similarly, in high school girls, perceived physical competence and peer
support were significant predictors (p=0.002 and p=0.04, respectively), as were family support
(p=0.02), and actual competence (p=0.03). These four variables explained 42% of the variation
in enjoyment of physical activity in high school girls. The R squared values for all groups were
high (Cohen, 1988), accounting for between 20%-42% of the variation in enjoyment of physical
activity.
4.6 SUMMARY OF RESULTS
Data from children and adolescents (n= 288) were analysed to examine the relationships between
the constructs of CMT and physical activity and the results are summarised in Table 4.13.
Results were reported for each of the hypotheses in the current study (1-4). For primary and high
school boys and girls, results were also reported for the relationships among the constructs of
CMT (5-8). Finally, the ability of these constructs to predict enjoyment of physical activity was
also examined (9-12) in Table 4.14.
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Table 4-13: Summary of results for primary analyses.
Research Hypotheses
1. The constructs of CMT
(actual competence,
perceived physical
competence, social support,
and enjoyment) will predict
objectively measured MPA
in children and adolescents.

2. The constructs of CMT
(actual competence,
perceived physical
competence, social support,
and enjoyment) will predict
objectively measured VPA
in children and adolescents.
3. The constructs of CMT
(actual competence,
perceived physical
competence, social support,
and enjoyment) will predict
objectively measured
MVPA in children and
adolescents.
4. The constructs of CMT
(actual competence,
perceived physical
competence, social support,
and enjoyment) will predict
TPA in children and
adolescents.

Results
None of the variables were significantly associated with
moderate physical activity in either primary or high school
boys. Family support (p=0.02) and peer support (p=0.07) were
significantly or marginally associated with MPA in primary
school girls. Actual competence (p=0.06) and family support
(p=0.06) had marginal associations with MPA in high school
girls, although in a direction that was not hypothesised. Only
6% to 9% of the variation in MPA was explained by family
and peer support.
Enjoyment was associated with vigorous activity in high
school boys (p=0.04) but not in the hypothesised direction.
Actual competence was marginally associated with VPA in
primary school boys (p=0.07) and significantly associated with
VPA in primary school girls (p=0.01). In these groups 5% to
13% of the variation in VPA was explained by enjoyment or
actual competence, but in high school boys the direction of
effect was not as hypothesised.
None of the variables were significantly associated with
MVPA for any of the groups. There was a weak and
marginally significant association between MVPA and family
support (p=0.06) for primary school girls but only 6% of the
variation in MVPA was explained by this variable.

None of the variables was significantly associated with total
physical activity for any of the groups. There was a weak and
marginally significant association of total physical activity
with actual competence (p=0.06) for primary school girls but
only 6% of the variation in total physical activity was
explained by this variable.
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Table 4-14: Summary of results for secondary analyses.
Research Hypotheses
1. There will be relationships
between the predictor
variables of CMT (actual
competence, perceived
physical competence, social
support, and enjoyment) in
primary school boys.

Results
Significant relationships existed for all constructs except for
the association between actual competence and peer support.
There were significant relationships between actual and
perceived physical competence (r=0.39, p <0.0001), and
between family and peer support (r=0.54, p <0.0001). There
were also significant relationships between enjoyment and
perceived physical competence (r=0.58, p <0.0001), actual
competence (r=0.31, p <0.005), peer support (r=0.32, p <0.03)
and family support (r=0.26, p=0.005).

2. There will be relationships
between the predictor
variables of CMT (actual
competence, perceived
physical competence, social
support, and enjoyment) in
primary school girls.

There was a significant relationship between peer and family
support (r=0.45, p <0.0001). There was also a significant
relationship between enjoyment and perceived physical
competence (r=0.44, p <0.0001) and between enjoyment and
actual competence (r=0.34, p=0.005).

3. There will be relationships
between the predictor
variables of CMT (actual
competence, perceived
physical competence, social
support, and enjoyment) in
high school boys.

There were significant relationships between perceived
physical competence and actual competence (r=0.22, p
<0.001), family support (r=0.33, p <0.0001) and peer support
(r=0.37, p <0.0001). There was also a significant relationship
between family and peer support (r=0.60, p <0.0001). There
were significant relationships between enjoyment and
perceived physical competence (r=0.47, p <0.0001), peer
support (r=0.37, p <0.0001) and family support (r=0.27, p
<0.0001).
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Table 4-14 (continued): Summary of results for secondary analyses.
4. There will be relationships
between the predictor
variables of CMT (actual
competence, perceived
physical competence, social
support, and enjoyment) in
high school girls.
5. The lower order CMT
predictor variables of actual
competence, perceived
physical competence, and
social support will predict
enjoyment of physical
activity in primary school
boys.

There were significant relationships between actual and
perceived physical competence (r=0.40, p <0.0001), perceived
physical competence and family support (r=0.41, p <0.0001),
and between family and peer support (r=0.33, p=0.002). There
were also significant relationships between enjoyment and
perceived physical competence (r=0.50, p <0.0001), family
support (r=0.48, p <0.0001), actual competence (r=0.43, p
<0.0001) and peer support (r=0.32, p=0.002).
Perceived competence was a significant predictor for primary
school boys (p <0.0001), explaining 20% of the variation in
enjoyment of physical activity.

6. The lower order CMT
predictor variables of actual
competence, perceived
physical competence, and
social support will predict
enjoyment of physical
activity in primary school
girls.

For primary school girls, actual competence was a marginal
predictor (p=0.16) and perceived physical competence was a
significant predictor (p <0.0001). These two variables
explained 26% of the variation in enjoyment of physical
activity in primary school girls.

7. The lower order CMT
predictor variables of actual
competence, perceived
physical competence, and
social support will predict
enjoyment of physical
activity in high school boys.

Perceived physical competence and peer support were
significant predictors (p <0.0001 and p=0.001, respectively),
explaining 26% of the variation in enjoyment of physical
activity in high school boys.
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Table 4-14 (continued): Summary of results for secondary analyses.

8. The lower order CMT
predictor variables of actual
competence, perceived
physical competence, and
social support will predict
enjoyment of physical
activity in high school girls.

Perceived physical competence (p=0.002) and peer support
(p=0.04), family support (p=0.02) and actual competence
(p=0.03) were significant predictors. These four lower order
variables of CMT explained 42% of the variation in enjoyment
of physical activity in high school girls.
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Chapter 5 - SUMMARY, KEY FINDINGS, DISCUSSION, CONCLUSIONS
AND RECOMMENDATIONS
According to Competence Motivation Theory (CMT), enjoyment of physical activity, perceived
physical competence and social support for physical activity are key factors influencing
participation in physical activity among young people. In addition, actual competence (or
fundamental movement skill proficiency) is hypothesised to be a construct of CMT in the
physical domain (Weiss, 2000) as it has been shown to directly relate to perceived physical
competence and physical activity in children and adolescents.
5.1 SUMMARY
This study aimed to test the ability of CMT to predict and explain physical activity participation
among children and adolescents. To do this, multiple variables were examined simultaneously
and an objective measure of physical activity was used.
Specifically, this study investigated the relationship between constructs of CMT (actual
competence, perceived physical competence, social support, and enjoyment) and objectively
measured moderate physical activity (MPA); vigorous physical activity (VPA); moderate to
vigorous physical activity (MVPA); and total physical activity (TPA). In addition, relationships
among constructs of CMT were examined.
5.2 KEY FINDINGS
On the basis of the results the following conclusions, specific to the research questions that
guided the current study, were made:
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5.2.1 Moderate Intensity Physical Activity (MPA)
1. Hypothesis 1 - That there would be a relationship between constructs of CMT and MPA
among children and adolescents - was not fully supported by the results of the current study. No
constructs of CMT were associated with MPA in primary school boys, high school boys or high
school girls. For primary school girls, family support and peer support were related to MPA and
explained 6% to 9% of the variation in MPA.
5.2.2 Vigorous Intensity Physical Activity (VPA)
2. Hypothesis 2 - That there would be a relationship between constructs of CMT and VPA
among children and adolescents - was also not fully supported by the results of the current study.
Actual competence was marginally associated with VPA in primary school boys and
significantly associated in primary school girls. Between 5% and 13% of the variation in VPA
was explained by the constructs of CMT in each of the four groups. Counter-intuitively,
enjoyment was inversely associated with vigorous activity in high school boys.
5.2.3 Moderate to Vigorous Physical Activity (MVPA)
3. Hypothesis 3 - That there would be a relationship between constructs of CMT and MVPA
among children and adolescents - was not fully supported by the results of the current study.
None of the constructs of CMT were significantly associated with MVPA for any age or year
groups. There was a marginally significant association between family support and MVPA for
primary school girls although only 6% of the variation was explained by the constructs of CMT.
There was also a marginal positive association between MVPA and peer support for primary
school girls.
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5.2.4 Total Physical Activity (TPA)
4. Hypothesis 4 - That there would be a relationship between constructs of CMT and total
physical activity (TPA) among children and adolescents - was not fully supported by the results
of the current study. None of the constructs of CMT were associated with total physical activity
for any gender or year group. There was a marginally significant association between actual
competence and TPA for primary school girls although only 6% of the variation was explained
by the constructs of CMT.

On the basis of the initial results for the above hypotheses, the ability of CMT to predict
enjoyment of physical activity was also examined. It was found that for all four age and gender
groups, perceived physical competence was related to enjoyment of physical activity. For
primary and high school boys, peer support was related to enjoyment of physical activity and for
primary and high school girls actual competence was related to enjoyment of physical activity.
5.3 DISCUSSION
5.3.1. Structure of the Discussion
Since no previous studies have examined multiple constructs of CMT simultaneously, it is not
possible to directly compare the findings of this study with others. As such, studies that have
examined associations between single constructs of CMT and physical activity are the only
studies able to be compared. Further, since very little research has examined how the
relationships between objectively measured physical activity and constructs of CMT vary
according to the intensity level of physical activity, comparisons will be made with other studies
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grouping activity intensity levels where appropriate. Following this, the ability of the entire CMT
model to predict physical activity will be compared with other theoretical frameworks.

5.4 RELATIONSHIPS BETWEEN ACTUAL COMPETENCE AND PHYSICAL ACTIVITY
From the four hypotheses examined, actual competence only held positive and statistically
significant relationships with VPA in primary school boys and with VPA and TPA in primary
school girls. No associations with MVPA were found.
5.4.1 Comparisons with other studies
A recent systematic review of fundamental movement skills in children and adolescents by
Lubans, Morgan, Cliff, Barnett, and Okely (2010) found actual competence was consistently
related to physical activity with 12 of 13 studies identified (92%) finding a positive relationship
in children and adolescents. Of the studies included, 11 were cross-sectional in design and two
were longitudinal studies and only four studies used an objective measure of physical activity
and one study used a self-report measure and pedometers. In the current study a weak and
marginally significant statistically relationship between actual physical competence and physical
activity was found for primary school boys and girls. Ulrich (1987) examined the relationship
between actual or motor competence, perceived physical competence and participation in
organised sport in children and found that actual competence was related to organised sport
participation, in that participants in organised sport programs performed selected actual
competence tasks better than non-participants. The relationship between motor competence
performance and organised sports participation was stronger for boys than girls. The methods for
actual competence assessment differed between the current study and that conducted by Ulrich
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(1987). Ulrich’s study used four sport skill items and five motor ability items to assess motor
competence as opposed to the video assessment of 12 FMS used in the current study.
Ulrich studied 25 boys and 25 girls in each year from Kindergarten to Year 4. In the study, a
participant was defined as a student who had participated in one full season of organised sport
and this was measured by parent report. Similar correlation coefficients were found between
actual competence and physical activity participation between the studies. The current study
found a coefficient between actual competence and TPA of r=0.25 and between actual
competence and VPA of r=0.36 for primary school girls. Additionally, actual competence was
weakly correlated with VPA in primary school boys (r=0.23). This study builds on Ulrich’s
findings as it used a larger sample, spanning both childhood and adolescence, assessed
movement skill proficiency using more robust methodologies and used a more direct and
objective measure of physical activity.
Three additional studies examined the relationship between actual competence or FMS
proficiency and objectively measured physical activity in children, and partitioned physical
activity into different intensities (MPA, VPA). These are the studies by Wrotniak et al., (2006),
Morgan et al., (2008) and Hume et al., (2008).
In their study of 65 children (34 girls and 31 boys) aged 8 to-10-years, Wrotniak et al. (2006)
found children’s motor proficiency was positively and significantly related to TPA (activity
counts per minute) (r=0.32) and time spent in MPA (r=0.32). There was a weak and statistically
significant relationship between motor proficiency and percentage of time spent in VPA
(r=0.18). When examining the relationships with physical activity, the Bruininks-Oseretsky Test

176

of Motor Proficiency was used to measure fine and gross motor proficiency in the study by
Wrotniak et al. (2006).
This varies considerably to the actual competence assessment used in the current study. Fine
and gross-motor skills were assessed by Wrotniak et al. (2006), whereas the current study
focused on proficiency in gross or fundamental motor skills. The Bruininks-Oseretsky Test
assesses motor ability and health-related fitness rather than fundamental movement skills and it
is a product-oriented tool, meaning that the outcome of the skill was assessed, rather than the
process of performance or technique. This measure of motor proficiency covers such healthrelated fitness components as speed, agility, balance, co-ordination and strength, which is in
contrast to the current study where fundamental movement skills were examined using processassessments. The current study found that actual competence was not related to MPA, but was
related to VPA (r=0.36) and TPA (r=0.25), for primary school girls.
Morgan et al. (2008) examined the relationships between motor skill proficiency and
objectively measured physical activity in a sample of 97 overweight/obese girls and 68
overweight/obese boys aged between 5- to 9-years. Motor proficiency was video assessed using
the Test of Gross Motor Development 2nd ed. (Ulrich, 2000). This test assessed six locomotor
(run, gallop, hop, leap, horizontal jump and slide) and six object-control (strike, dribble, catch,
kick, overhand throw and underhand roll) skills. Scores from each of the subtests were summed
to give a Gross Motor Quotient. The methods for actual competence assessment differed slightly
between the study by Morgan et al. (2008) and the current study with differences existing
between the selection of skills and sub-analysis of object control, locomotor and gross motor
development scores. Both studies used video assessment for actual competence, and assessed
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physical activity objectively using the Actigraph accelerometers, but varied in the characteristics
of the sample.
In the study by Morgan et al. (2008), positive relationships were found between the
combined measures of FMS (which included locomotor skill proficiency and object-control skill
proficiency) and %MPA (r=0.46) and %VPA (r=0.49) for boys. For girls, the combined
measures of FMS were correlated with %MPA (r=0.35) and positively related to %VPA
(r=0.26). The current study found similar results for primary school boys and girls. In the
current study, actual competence was not related to MPA, but was related to VPA (r=0.36) and
TPA (r=0.25) for primary girls, and to VPA in primary school boys (r=0.23).
Hume et al. (2008) examined the relationship between actual competence and objectively
measured physical activity in 248 children aged 9- to 12-years. Physical activity was assessed
using the Actigraph accelerometer and two locomotor skills (sprint run and vertical jump), and
three object-control skills (overhand throw, two handed strike and kick) were video assessed to
examine children’s actual competence. Relationships between FMS proficiency and physical
activity were evident for boys and girls. Weak but significant correlations were found between
time spent in MVPA and actual competence (r=0.24) among boys. VPA was weakly but
significantly associated with actual competence in girls (r=0.21).
The finding for high school students in the current study differs from others that have
examined the relationship between actual competence and self-reported physical activity in
adolescents. In their study of over 2,000 adolescents, Okely et al. (2001) found that those with
higher levels of actual competence spent significantly more time per week participating in
organised but not non-organised physical activities (3% of the variation in organised physical
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activity was explained by actual competence). Okely et al.’s (2001) study found that the
relationship between actual competence and time spent in organised physical activity was
stronger for adolescent girls than for adolescent boys. The current study found no relationships
between actual competence and objectively measured physical activity for either high school
boys or girls.
These two studies differ for a number of reasons. Both studies used different methods of
measuring physical activity: self-report and objectively measured physical activity. Likewise,
only six skills were measured in Okely et al.’s (2001) study, compared with a more
comprehensive battery of 12 skills being measured in the current study. The current study also
used video assessment to examine participants’ actual competence in FMS to provide greater
measurement scrutiny, whereas the study by Okely and colleagues (2001) used live assessments.
5.4.1.1 Summary of comparisons with other studies
Combined, findings from previous studies indicate that a weak to moderate positive (r=0.1
to r=0.4) relationship exists between actual competence and physical activity in children. Ulrich
(1987) found actual competence was related to organised sport participation. Wrotniak et al.
(2006), and Morgan et al. (2008) found a significant relationship between motor proficiency and
MPA. Hume et al. (2008) found a weak relationship between time spent in MPA and actual
competence for boys.
The results of the current study distinctly identify a stronger relationship between actual
competence and VPA for boys and girls over all other physical activity variables and actual
competence. However, Wrotniak et al. (2006) did not find a relationship between VPA and
actual competence (motor proficiency) (r=0.32). Okely et al. (2001) found significant, but weak,
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relationships between actual competence and time spent participating in organised sport;
likewise, Morgan et al. (2008) found a positive relationship between actual competence and %
VPA for overweight and obese boys and girls. Hume et al. (2008) found a weak relationship with
VPA and actual competence in girls. Actual competence was marginally associated with VPA in
primary school boys (r=0.05, p=0.07) and significantly associated with VPA in primary school
girls (r=0.13, p=0.01) in the current study. In these groups 5% to 13% of the variation in VPA
was explained by actual competence.
Findings from the current study indicated that actual competence was marginally associated
with TPA for primary school girls. Wrotniak et al. (2006) found a significant relationship
between motor proficiency and TPA (r=0.32). Morgan et al. (2008) found a moderate
relationship between FMS proficiency and TPA for overweight and obese boys (r=0.44), but a
weak relationship for overweight and obese girls (r=0.12). In the current study, there was a
marginally significant association between actual competence and TPA for primary school girls
(r=0.25, p=0.06). Statistically significant relationships between actual competence and TPA were
not apparent for the other age or gender groups.
5.4.2 Mechanisms
From the results, the potential mechanisms of the three main findings require further explanation,
each of which will now be discussed in greater detail.
The first of these is that stronger relationships were found for girls than boys. These stronger
relationships for girls existed between actual competence and VPA and actual competence and
TPA. A possible reason for this is that boys are socialised into physical activity quite differently
to girls and the difference in motivation to participate may explain the sex differences in the
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findings in the current study. Boys are more likely to participate in physical activity because they
are socialised to consider physical activity a normal and important part of their lives (Beighle,
Morgan, Le Masurier & Pangrazi, 2006). Girls may only participate in physical activity if they
are quite skilled and can compete at a similar level with the boys (Dalhgren, 1988). For girls,
they may only break into this group if they have the actual physical competence or proficiency in
movement skills. Hence, they need to be more highly skilled to participate. These supporting and
reinforcing social forces might be different for girls than boys. As girls may receive less social
reinforcement to be active and participation may be less socially desirable for girls (Goran,
Gower, Nagy & Johnson, 1998), those girls with high actual competence may be more inclined
to participate than girls with lower levels of proficiency. It has been previously suggested that the
emphasis placed on the levels of actual competence are not as important as the act of
participation in physical activity for boys (Okely et al., 2001).
Conversely, boys are more likely to participate in physical activity irrespective of their
actual competence and their actual competence levels may be less likely to influence their
physical activity participation. That is, because of stronger social reinforcement to participate in
physical activity, boys with low actual competence might participate as frequently as other boys
who display greater proficiency in actual competence. It is common for boys to engage in
physical activity during the school day. Beighle et al. (2006) reported that boys spent 78% of
their recess time and girls spent 63% of their recess time engaged in physical activity.
Involvement in organised games and sports is seen to be more socially acceptable as an outlet to
reinforce masculinity for boys. Therefore, most boys want to be actively engaged with their peers
and as such will participate irrespective of their skill level. This may support the weaker
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relationships between actual competence and physical activity for boys in the current study. It is
important to note that while the total score for actual competence was included as the measure in
the current study, further gender differences may have been visible if the combined measures
were separated to examine locomotor skill proficiency and object-control skill proficiency for
boys and girls.
The second finding to discuss further is that stronger relationships were found for children
(primary school students) compared with adolescents (high school students). This may be due to
the different emphasis in physical education between primary and high school. Primary teachers
will provide more opportunities for FMS to be developed as it builds foundational skills for
children in the primary school setting and is a mandatory syllabus requirement. In the NSW
primary school syllabus, the Foundation Statements in Personal Development, Health and
Physical Education (PDHPE) focus on developing movement skills and physical activity (Board
of Studies NSW, 2007). These Foundation Statements detail broad curriculum outcomes for each
stage of learning from Kindergarten to Year Six and place an emphasis on the essential skills
needed for success at school in all Key Learning Areas. In the NSW secondary school
curriculum, the focus is on performing and composing movement in a variety of environments
such as games and sport, dance, gymnastics, athletics and aquatics; and broadening participation
options through life-long physical activity choices in the two movement-based content strands
for Years 7-10 (Board of Studies NSW, 2007).
The sport choices in high school diversify from common activities found in primary school
sport, which are closely aligned with the FMS assessed in the current study, such as netball,
softball and cricket, to a wider choice including yoga, bowling, squash and individual activities
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such as weight training, aerobics and fitness training. For many of these, proficiency in FMS is
not a pre-requisite for participation. Moreover, it has been suggested that there is a sports skill
proficiency barrier (Department of Education, Victoria, 1997) as students transition from
primary school to high school. This barrier suggests that students who are less competent in FMS
are aware of their skill limitations and start to engage in activities that are not as dependent upon
movement skill proficiency. This may support the stronger relationships for children (primary
school students) compared with adolescents (high school students) in the current study.
As a result of the different emphasis placed on FMS in each syllabus, there may be less
emphasis placed on the demonstration of actual competence for adolescents. Peers start to play a
major role in the adolescent’s life in secondary school and such factors as participating in
physical activity for social reasons may also explain the absence of a relationship in this study
between actual competence and physical activity for adolescents. This will be explored further in
the section on social support and physical activity (see Section 5.5).
The third and final finding to discuss is that the relationships were stronger for VPA than
MPA or TPA. This may be because VPA captured by accelerometry would, for young people,
predominantly include organised games and sports, which are more skill-based. Accelerometers
record all types of physical activity, not just those associated with organised VPA. Popular forms
of MPA might include less organised physical activity, and more incidental and lifestyle physical
activity than VPA. Organised physical activity that makes up VPA might be more likely to
require FMS for engagement, unlike MPA, some of which is incidental and would not
necessarily be dependent on proficiency in FMS in order to facilitate participation.
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The following two comparisons explain methodological differences between the current
study and the studies by Ulrich (1987), Okely et al. (2001), and Wrotniak et al. (2006). Firstly,
all skills in the current study were video assessed. The video assessment allowed for a more
accurate scrutiny of skill level. Previous studies (Ulrich, 1987; Okely et al., 2001; Wrotniak et
al., 2006) have not video assessed actual competence and have found varying relationships
between actual competence and physical activity. Morgan et al., (2006) video assessed actual
competence in their study and found similar results to the current study in overweight and obese
children.
Second, previous studies in adolescents have measured physical activity predominantly
through self-report due to the low cost and ease of administration associated with this measure
(Sallis & Saelens, 2000; Trost, 2000). More recently, objective measures have been used to
assess physical activity. Objective measures provide reliable information on regular patterns of
physical activity over several days (Trost, 2000). Self-report measures largely capture organised
games and sports and FMS are pre-requisites for these activities. The differences in the physical
activity methodologies may explain the differences in findings between the studies by Ulrich,
(1987), Okely et al., (2001), and the current study.

5.5 RELATIONSHIPS BETWEEN PERCEIVED PHYSICAL COMPETENCE AND
PHYSICAL ACTIVITY
The current study found that there was a weak and non-significant association between perceived
physical competence and MPA (r=-0.18 to r=0.15), VPA (r=-0.01 to r=0.15), MVPA (r=-0.14 to
r=0.13), and TPA (r=-0.07 to r=0.07) for all year and gender groups.

184

5.5.1 Comparisons with other studies
A systematic review of correlates of physical activity among children and adolescents (Sallis et
al., 2000) found that, for primary school-aged children, perceived physical competence was
inconsistently related to physical activity with only four of seven studies identified (57%) finding
a positive relationship. Among adolescents, there were even fewer studies, with only three
identified and two of these (66%) reporting a positive association. In the current study a weak
and statistically non-significant relationship between perceived physical competence and
physical activity was found. An updated review by Van Der Horst et al. (2007) found no
evidence of an association between physical self-perceptions and physical activity for children
with 0% (0/4) of the studies reviewed reporting a relationship. Moreover, only 37% (3/8) of the
adolescent studies reviewed found a relationship between physical self-perceptions and physical
activity.
The findings from the current study differ from a longitudinal study by Sallis et al. (1999),
which examined the relationships between children’s perceived physical competence and
changes in physical activity over a 20-month period. Perceived physical competence was selfreported, using a modified version of the Perceived Physical Competence Scale for Children
(Harter, 1985). Combined physical activity measures from parent-report, self-report and
accelerometry for approximately one day were used to determine physical activity levels. Sallis
et al. (1999) found perceived physical competence was significantly related to changes in
physical activity over the 20-month period for boys (r=0.14) and girls (r=0.11). While Sallis et
al.’s (1999) study used a combination of parent report, self-report and accelerometry to measure
physical activity, in the current study accelerometry was the sole measure. Only children were
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included in Sallis’ sample whereas the sample for the current study included both adolescents
and children. The tools used to assess perceived physical competence were similar in the two
studies, although the instrument used to measure perceived physical competence in the current
study was an extended version of the SPPC questionnaire (Harter, 1985), which included
additional questions about perceptions of competence in 12 FMS.
Likewise, the findings from the current study differ from a longitudinal study by Bois et al.
(2005) that examined children’s physical activity participation and perceived physical
competence in physical activity. Bois et al. (2005) examined the time spent in MVPA through
parent report and an interview-administered recall of physical activity for participating children.
The athletic domain of the Self-Perception Profile for Children (Harter, 1985) was used to
measure perceived physical competence. The 152 boys and girls in Bois and colleagues’ study
(2005) ranged from 9- to 11-years of age. The authors found that children’s perceived physical
competence was related to their participation in physical activity (r=0.30). The physical activity
measures used in the current study and that by Bois et al. (2005) were different. Bois et al.’s
(2005) study used parent report and child interview to measure physical activity as opposed to
the objective measurement via accelerometry used in the current study. The age groups were
similar in both studies, as were the tools used to assess perceived physical competence, although
the instrument used to measure PPC in the current study was an extended version of the SPPC
questionnaire (Harter, 1985), which included additional questions about perceptions of
competence in 12 FMS.
The findings in the current study are also different from another longitudinal study that
examined the relationships between perceived physical competence in 9-year-old girls and their
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physical activity levels at age 11 years. Davison, Downs and Birch (2006) found that perceived
athletic competence for girls at 9 years predicted their physical activity levels at 11 years
(r=0.27) explaining 8% of the variation in physical activity. A total of 174 girls and their parents
participated in the study. Again, the physical activity measures in the study by Davison et al.
(2006) differed from the physical activity measures used in the current study. Davison et al.
(2006) used a physical activity participation checklist, which examined participation in organised
sports in the past year and the Children’s Physical Activity Scale to assess physical activity.
Trained interviewers individually interviewed the girls to determine their involvement in
physical activity.
Four additional cross-sectional studies by Biddle and Goudas (1996), Crocker et al. (2000),
Paxton et al. (2004), and Barnett et al. (2008) also found significant relationships between
perceived physical competence and physical activity among children and adolescents which
differ from the current study’s findings. The studies by Crocker et al. (2000), and Barnett et al.
(2008) measured perceived physical competence by using the Physical Self-Perception Profile
(PSPP) (Fox & Corbin, 1989) and in the final study by Paxton et al. (2004), a modified version
of Harter’s (1982) original Perceived Physical Competence Scale for Children was used to
measure perceived physical competence among children and adolescents. In all studies physical
activity was self-reported.
Specifically, Biddle and Goudas (1996) found that perceived sports competence was
significantly related to strenuous physical activity (r=0.30). Crocker et al (2000) found that
perceived sports competence was significantly related to physical activity (pathway co-efficient
= 0.28 to 0.37), with perceived sport competence accounting for approximately 28% of the
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variance in physical activity for children and adolescents. This latter study cannot be directly
compared with the current study but it is important to note that statistically significant positive
relationships were also found. Paxton et al. (2004) found a significant relationship between
perceived physical competence and physical activity (r=0.34), with perceived physical
competence accounting for 9% of the variance in the participants’ physical activity (p <0.01).
Barnett et al. (2008) found that perceived sports competence was significantly and positively
associated with physical activity in adolescence (r=0.36). In these four studies, self-report
measures of physical activity were used as opposed to the use of accelerometry in the current
study. While the age groups were similar in the studies, the tools used to assess perceived
physical competence varied in three studies, other than the study by Paxton and colleagues
(2004), and although similar, the instrument used to measure PPC in the current study was an
extended version of the SPPC questionnaire (Harter, 1985) which included additional questions
about perceptions of competence in 12 FMS.
Morgan et al. (2008) examined the relationships between perceived physical competence
and objectively measured physical activity in a sample of 97 obese girls and 68 obese boys aged
between 5- to 9-years. Perceived physical competence for children 8- and 9-years of age was
assessed using the Self-Perception Profile for Children (Harter, 1982), and for children 5- to 7years of age was assessed using the Pictorial Scale of Perceived Competence and Social
Acceptance for Young Children (Harter, 1984). Common domains from each version were
combined to assess perceptions of physical competence, which included athletic competence for
older children and physical competence for younger children. Morgan et al., (2008) found weak
and statistically non-significant correlations between perceived physical competence and
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objectively measured physical activity for both boys and girls (r=0.12 to r=0.21). This is
consistent with the findings from the current study that also found no relationship for primary
school boys or girls (r=0.00 to r=0.03).
Following on from the study by Davison, Downs and Birch (2006), a recent longitudinal
study by Baker and Davison (2011) reported the association between perceived athletic
competence at age 11 and physical activity at age 13 in adolescent girls. Perceived athletic
competence was measured using a modified version of Harter’s Self-Perception Profile for
Adolescents (Harter, 1988; Wichstrom, 1995) which included four responses to statements such
as “I do very well at all kinds of sports.” Physical activity at age 13 was objectively measured for
7 consecutive days using the Actigraph 7164 accelerometer. Baker and Davison (2011) found
higher perceived athletic competence at age 11 was found to predict MVPA at age 13 (r=0.175,
p<0.05).
5.5.2 Summary of comparisons with other studies
Combined, findings from previous studies indicate that a weak and inconsistent relationship (r=
0.00 to r=0.30) exists between perceived physical competence and physical activity in children
and adolescents.
In the current study, perceived physical competence was not related to MPA, VPA or TPA
for primary school girls (r=0.08 to r=0.15) or primary school boys (r=-0.01 to r=0.15). Likewise,
perceived physical competence was not found to relate to any physical activity outcomes in high
school girls (r=-0.18 to r=-0.1), or high school boys (r=-0.01 to r=0.15). The results from the
current study are not consistent with the findings from the studies Biddle and Goudas (1996)
(r=0.30), Paxton et al., (2004) (r=0.34), Bois et al., (2005) (r=0.30), Davison et al. (2006)

189

(r=0.27), Barnett et al., (2008) (r=0.36) and, Baker and Davison (2011) but were consistent with
the findings from Sallis et al, (1999) (r=0.11 to r=0.14), and Morgan et al. (2008) (r=0.12 to
r=0.21).
Although the current study did not find a relationship between physical activity and
perceived physical competence, when further analysis was completed to examine the
relationships between the constructs of CMT, the current study found a strong relationship
between enjoyment of physical activity and perceived physical competence in primary school
girls and primary school boys, with 34% of the variation in enjoyment explained by perceived
physical competence for primary boys (r=0.58) and 19% for primary school girls (r=0.44).
5.5.3 Mechanisms
In the current study, no relationships were found between physical activity and perceived
physical competence for children or adolescents. These results can be explained in part by the
methodology of the current study. The methods used to assess perceived physical competence in
the current study involved the use of an extended version of The Self-Perception Profile for
Children (Harter, 1985). This modified version of the questionnaire examines perceptions of
competence in both physical activity and FMS (12/18 of the questions relate to FMS). Perceived
physical competence in FMS measures how good participants think they are at FMS. All items
were combined to provide an index score. The FMS questions specifically focused on
perceptions of perceived physical competence in relation to performing skills such as striking,
hopping, galloping, leaping, jumping, catching, kicking, throwing and running e.g. “some kids do
very well at all kinds of sports BUT other kids don’t feel that they are very good when it comes to
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sports”. As such, the questionnaire items focus directly on both the participants’ perceptions of
their competence in FMS and physical activity.
Harter’s (1985) original SPPC questionnaire was employed by Sallis et al. (1999), Bois et al.
(2005), Davison et al. (2006), and Baker and Davison (2011) focusing more on perceptions of
competence in physical activity. The current study is the first to examine relationships between
perceived physical competence in both FMS and physical activity and objectively measured
physical activity e.g. “some kids do well at games that involve kicking balls BUT other kids
don’t feel that they do well at games involving kicking balls” and; “some kids wish they were
able to run fast BUT other kids feel they are able to run fast”. Therefore, a relationship between
PPC and physical activity may not have been found in the current study because children’s and
adolescents’ perceptions of their FMS proficiency may not relate to their physical activity, and
the majority of items on the perceived physical competence questionnaire used in the current
study focused on perceptions of competence in FMS.
The physical activity assessment tools also varied and may explain the differences in results
between the studies. Most of the previous studies (Biddle & Goudas, 1996; Sallis et al., 1999;
Crocker et al., 2000; Paxton et al., 2004; Bois et al., 2005; Davison et al., 2006; Barnett et al.,
2008) in this age group have used self-report or parent-report questionnaires to assess physical
activity. Bois et al., (2005) examined the time spent in MVPA through parent report and through
interview-administered recall of physical activity for participating children. Davison and
colleagues (2006) used a participation checklist examining participation in organised sports in
the past year and administered the Children’s Physical Activity scale by interview to assess
physical activity. These instruments provide a list of common activities to select from when
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recalling time spent in MVPA. Participants are asked to recall involvement in related games and
sports participation. Self-report or parent-report measures of physical activity predominantly
capture structured forms of activity such as participation in sports and other organised activities,
and this might explain why studies that used self- or parent-reports were more consistent in
finding an association between perceived physical competence and physical activity.
When reviewing studies that used an objective measure of physical activity, the current
study and the study by Morgan et al. (2008) found no statistically significant relationships
between perceived physical competence and objectively measured physical activity.
Alternatively, the recent longitudinal study by Baker and Davison (2011) found a significant
association between perceived athletic competence and MVPA in adolescent girls. In contrast to
self-reports, accelerometers capture all physical activity at all intensities, some of which occurs
in non-structured forms. The use of accelerometers to measure physical activity is a clear point
of distinction among the ten studies being compared. Objective measures detect all forms of
MVPA, which differs from self-report methods, which may predominantly capture organised
games and sport participation. This may explain the associations between perceived athletic
competence and MVPA found in the longitudinal study by Baker and Davison (2011) in which
the perceived athletic competence subscale assessed competence in organised games and sport
participation rather than including the questions relating specifically to perceived physical
competence in FMS.
As with the above differences, it is possible that previous perceived physical competence
questionnaires that focus on athletic competence relate well with structured forms of physical
activity captured in self-reports. In contrast, perceptions of FMS competency, which were also
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assessed in the current study, may not relate well to differing intensities of objectively measured
physical activity, because it includes both organised and non-organised forms. The focus of the
extension of the athletic competence domain of the Self-Perception Profile for Children (Harter,
1985) used in the current study related directly to the fundamental movement skills assessed, and
these skills relate to organised sports, games and VPA (Okely et al., 2001; Wrotniak et al., 2006;
Barnett et al., 2008). The combination of differing measures of perceived physical competence
and the use of self- and parent-report questionnaires to assess physical activity may explain why
the relationships were found for children in the majority of studies reviewed (Biddle & Goudas,
1996; Sallis et al., 1999; Crocker et al., 2000; Paxton et al., 2004; Bois et al., 2005; Davison,
Downs & Birch, 2006; Barnett et al., 2008), rather than when objective measures of physical
activity were used, as was the case in the current study, the study by Morgan et al. (2008) and the
recent study by Baker and Davison, (2011).
Another possible mechanism explaining the statistically non-significant findings between
perceived physical competence and physical activity in the current study relates to the typical
lifestyle of families and children. Children today lead a more structured life during and after
school and on weekends. Working parents have established regular weekly routines for their
children to provide them with opportunities to engage in a variety of purposeful activities to
improve skills, assist in socialisation of children and to occupy their time (Shaw & Dawson,
2001). Whilst this structure may be important in providing opportunities to be physically active,
it may limit the opportunities a child has to self-select their physical activity or to play. If
afternoons are filled with organised activities, both children with high and low levels of
perceived physical competence may participate in physical activity, irrespective of their
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perceived physical competence. This structure means that a child with low perceived physical
competence, who might otherwise self-select more sedentary pursuits, may participate in a
similar amount of physical activity as their peers with high perceived physical competence.
Consequently, perceived physical competence may have less influence over their physical
activity participation and as such, relationships between perceived physical competence and
physical activity were not as apparent in the current study.

5.6 RELATIONSHIPS BETWEEN SOCIAL SUPPORT AND PHYSICAL ACTIVITY
The current study found that there was a significant but weak relationship between social support
(parent (r=0.30) and peer support (r=0.24)) and MPA for primary school girls only. For primary
school boys, and high school boys and girls, the relationship between social support and physical
activity was inconsistent and not statistically significant. These findings will be compared with
other studies that have examined this relationship.
5.6.1 Comparisons with other studies
The findings from an extensive review of correlates of physical activity in children and
adolescents conducted by Sallis et al. (2000) and updated by Van Der Horst et al. (2007),
exhibited some contrasts to those reported in the current study. The review by Sallis (2000) did
not find a consistent relationship between peer or family support, and physical activity for
children, although Sallis et al., (2000) did find more consistent associations between adolescent
physical activity and peer support (67% or 2/3 of studies reviewed reported a relationship) and
support from significant others (100% or 4/4 of studies reviewed found a relationship). The
update by Van Der Horst et al. (2007) did find evidence of a positive association between
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parental support and physical activity for children (4/7 or 57% of studies reviewed). No studies
reviewed examined the association between peer support and physical activity for children, but
5/7 or 71% of studies for adolescents found relationships between peer support and physical
activity. Van Der Horst et al. (2007) found a similar association between adolescent physical
activity and family influences as the Sallis et al. (2000) review (66% or 10/15 studies reported a
relationship).
In contrast to the findings from the current study, a study by Sallis et al. (1999) found that
family support explained only 1.5% of the variation in self-reported and accelerometry measured
physical activity (R2=0.015, p <0.03) for girls. In their sample of 732 children and adolescents,
family support was measured by parent-reported social support using a scale by Godin and
Shephard (1985) and Sallis et al. (1999). Sallis et al. (1999) found social support was
significantly related to physical activity change (r=0.11 to r=0.23, p <0.05-0.001) and explained
8% of the variance in physical activity for boys (R2=0.08, p <0.001). Sallis et al. (1999)
combined the measures of self-reported and accelerometry-measured physical activity and
reported significant relationships for boys only. The findings of the current study and that by
Sallis et al. (1999) were similar in that they report relationships between social support and
accelerometer-measured physical activity. While the current study measured physical activity
objectively over a seven-day period, the study by Sallis et al. (1999) combined a one-day selfreported recall of physical activity with parent-reported physical activity from one day and one
day of accelerometry. Trost et al. (2000) recommend a seven-day monitoring period for children
and adolescents to provide a reliable estimate of usual behaviour.
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Similarly, in a study by Prochaska et al. (2002) physical activity was assessed using selfreport and accelerometry. The relationship between family support and peer support and the
separate outcomes for both measures of physical activity were reported. In their study of 138
children, Prochaska and colleagues (2002) found that family support (r=0.27) and peer support
(r=0.22) were significantly related to self-reported physical activity but the associations between
family support (r=0.12) or peer support (r=0.01) and objectively measured physical activity were
not statistically significant. Prochaska et al. (2002) found that social support explained 12% of
the variance in self-reported physical activity. While the use of accelerometers was similar
between the study by Prochaska et al. (2002) and the current study, relationships were only
found between social support and self-reported physical activity, and there was no stratification
of the results for boys and girls as in the current study.
The finding from the current study is somewhat similar to a longitudinal study by Bois et al,
(2005) which examined the relationship between parent and child physical activity participation.
Parental activity levels, representing one component of social support, were assessed with a oneweek recall questionnaire. Children’s physical activity participation was assessed through parent
report and an interview-administered recall of physical activity. The 152 children who
participated were aged between 9 and 11 years. The authors found that mothers’ but not fathers’
activity levels were related to the time children spent in physical activity (r=0.30).
Methodological differences exist between the study by Bois et al., (2005) and the current
study. Bois et al., (2005) used parental physical activity as a proxy for role modelling and this
may not be a suitable form of role modelling in all instances. For example, some forms of
parental physical activity may not be completed with a child (e.g. exercising in a gym). This
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may also be difficult to classify as parental physical activity role modelling when comparing the
studies, as adolescents may not participate in physical activity with their parents. In addition, the
current study used objective measures to assess physical activity rather than interview or proxy
report, and measured participants’ perceptions of the physical activity support they received from
their parents, family and peers. The current study found a significant relationship between social
support and MPA for primary school girls (family support r=0.30, peer support r=0.24), but not
for primary school boys.
The findings in the current study were consistent with those reported by Davison et al.
(2006). A significant relationship was found in both studies for social support and MPA for
primary school girls. Similarities were evident in the ages of the participants in Davison and
colleagues’ (2006) study and the primary school girls in the current study. Davison’s (2006)
study examined the relationships between girls’ parental support at 9-years of age with their
physical activity levels at 11-years. A significant positive relationship was found between the
two variables (r=0.17).
In contrast to the study by Davison et al. (2006) the current study objectively measured
children’s physical activity, which is likely to give a less biased estimate of this behaviour (Pate,
Long & Heath, 1994; Trost, 2000). Likewise, in the current study, perceptions of social support
were collected from the children themselves to represent their beliefs, whereas parents reported
how much they supported their child’s physical activity in the study by Davison and colleagues.
The parent-report methods used in Davison and colleagues’ (2006) study may have overestimated the levels of support as it has been shown that parents over-report positive behaviours

197

– such as physical activity – in regards to their children (Bender et al., 2005). Additionally,
children’s perceptions of social support may be very different to parent’s perceptions.
The findings in the current study differ from a study that investigated the potential
psychosocial correlates of organised and free-time physical activity in a representative US
sample of 3114 9- to 13-year-old children. The measures for social support differed between the
current study and that by Heitzler et al. (2006). Heitzler et al. (2006) used a telephone survey to
assess social support through a parent and child interview. Physical activity was measured by a
7-Day recall as opposed to the objective measure used in the current study, and there was no
stratification of the results for boys and girls as in the current study. Heitzler et al. (2006) found
parental support and encouragement were associated with higher levels of organised physical
activity (Odds Ratio (OR) =1.42, (95% CI = 1.22-1.66). Children who perceived a greater level
of parental support were over 1.4 times more likely to participate in organised physical activity
(Child variables OR=1.42, (95% CI = 1.22-1.66) p <0.001) and the strongest correlate of freetime physical activity were the parental perceptions of the importance of free-time physical
activity (Parent variables OR=1.30, (95% CI = 1.14-1.48, p <0.001).
Parental support broadly included time spent participating in physical activity with the child,
or coaching the child’s team (OR=0.65; (95% CI = 0.53-0.80, p <0.001 organised; OR=1.19,
(95% CI = 0.97-1.45,), p <0.001 free-time) and attending events relating to physical activity
(OR=1.15, (95% CI = 1.01-1.31) p <0.001; OR=0.98 (95% CI = 0.88-1.10) free-time). The
findings of the current study and that by Heitzler et al. (2006) were similar in that they report
relationships between social support and physical activity; although in the current study this was
only the case for primary school girls.
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A recent study by Patnode, Lytle, Erickson, Sirard, Barr-Anderson, and Story
(2010) examined the influence of social support on physical activity among 294 boys and girls
aged 10- to 17-years. MVPA was assessed for seven days using the Actigraph accelerometer
7164 and social support by parents and peers was assessed using a youth questionnaire similar to
the Family and Peer Support Indices (Sallis et al., 2002) used in the current study. Social support
items were scored on a scale from 1 (never) to 5 (every day) and included four questions for both
parent and peer support, which included “encouraged you to do physical activities,” and
“watched you participate.” For boys, parent support (r=0.22) and peer support (r=0.26) were
positively associated with minutes spent in MVPA. Parent and peer support were not
significantly associated with MVPA for girls. The findings of the current study and that by
Patnode et al. (2010) were similar in that they report relationships between social support and
physical activity; however in the current study, this was only the case for primary school girls.
The current study used the Family and Peer Support Indices (Sallis et al., 2002) to measure
social support, which measure such aspects as parental encouragement of participation, parental
participation with the child, provision of transportation, watching the child’s physical activity or
sports and promoting physical activity for health. The measures of social support in the
aforementioned studies provided detailed indices of parental support. The current study found
significant relationships between primary school girls’ family support (r=0.30), and peer support
(r=0.24) and MPA.
5.6.2 Summary of comparisons with other studies
Combined findings from the studies by Prochaska et al. (2002) (r=0.22 to r=0.27, p <0.01); Bois
et al., (2005) (r=0.30, p <0.01); Davison, Downs and Birch (2006) (r=0.17, p <0.05); Heitzler et
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al. (2006) (OR 1.23 to 1.65; (95% CI = 1.10-1.88, p <0.001) and Patnode et al. (2010) (r=0.22 to
r=0.26, p <0.05) found weak relationships between social support and physical activity in
children.
In the current study, peer support (r=0.24) and family support (r=0.30) were related to MPA
in primary school girls, and these findings are comparable to those reported in the studies by
Prochaska et al. (2002), Davison, Downs and Birch (2006), Heitzler et al. (2006), and Patnode et
al. (2010). The later study by Patnode et al. (2010) found the relationship for boys only, and
while the study by Heitzler et al. (2006) cannot be directly compared with the current study, it is
important to note that both are statistically significant positive relationships. In the current study,
no statistically significant relationships were apparent between the sources of social support and
VPA, MVPA, or TPA in primary school girls. Likewise, peer and family support were not found
to significantly relate to any physical activity outcome in high school girls, or in primary or high
school boys.
5.6.3 Mechanisms
From the results, the potential mechanisms of three main findings require further explanation,
each of which will now be discussed in greater detail.
The first is that stronger relationships were found for girls than boys. These stronger
relationships for girls existed between family support, peer support and MPA. One reason
children participate in physical activity is to gain social acceptance and support (Weiss, 2000;
Weiss & Ferrer-Caja, 2002). Social support is key to initiating and continuing participation in
physical activity during childhood (Weiss, 2000). Children, regardless of sex, will receive some
level of social support from parents, peers and significant adults, such as coaches and teachers, to
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participate in physical activity. The findings from this study suggest that, compared with boys,
this social support may be a stronger correlate of physical activity participation for girls during
childhood.
Social sedentary activities are a primary focus for girls during later childhood and
adolescence. Hardy, Dobbins, Booth, Denney-Wilson & Okely (2006) found that, compared with
boys, girls spent twice as much of their free time in social sedentary activities. This increased
from two hours per week in Year 6 to six hours per week in Year 10. These activities included
such pastimes as listening to music with friends and talking with friends. It may be suggested
then that the emphasis and importance placed on social activities permeates all aspects of girls’
lives. If social support is so important for girls, then this importance may also influence their
physical activity habits, particularly if it is undertaken with family and friends.
Moreover, it can be suggested that considerable effort is directed towards motivating and
socialising girls into physical activity from an early age. This may be to counteract social
stereotyping and to encourage participation, given that girls have lower levels of physical activity
than boys (Hardy et al., 2008). Girls need to be encouraged more than boys to be physically
active from an early age and to challenge the stereotypes that inhibit their participation
(USDHHS, 1996). The President’s Council on Physical Fitness & Sports (1997) recommends
that those providing social support such as parents, coaches and teachers, must be aware of girls’
motives to participate. Girls will participate in sport and physical activity not only for
competitive reasons, but to socialise, improve skills, to get in shape and have fun. Girls place
more importance on social support and therefore, this may be a greater factor influencing girls’
decisions to be physically active.
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Although boys and girls both receive social support for physical activity from an early age,
boys may participate in physical activity regardless of this support. As previously discussed,
boys are socialised into physical activity quite differently to girls and have greater expectations
from parents, teachers and peers to be active from an early age. Boys receive messages very
early on that physical activity is part of what they do, and that competition, physical contact in
sport and physical activity itself is acceptable for them (Chase & Dummer, 1992). Consequently,
when they reach later childhood, some boys will be active, despite limited family and peer
support, as being active is part of their sense of masculinity as a boy, and social norms reinforce
this (Kehler & Martino, 2007). This is supported by the weaker relationships found between the
measures of social support and physical activity for primary and high school boys, and the higher
levels of physical activity for boys in the current study.
The second finding to discuss further is that stronger relationships were found for children
(primary school students) compared with adolescents (high school students). This may be due to
the increased time children spend with parents or significant adults during their childhood.
Parents are still actively involved in their child’s physical activity participation and establish
routines for children that involve physical activity participation (Shaw & Dawson, 2001). Hence
the higher levels of physical activity participation found for primary school compared with high
school participants in the current study. Children need more parental support than adolescents
do, to assist with transportation to venues, and to pay for and supervise participation in physical
activity. It has been found that the family, peers, and school influence physical activity in
children (Taylor, Baranowski, & Sallis, 1994). Parental influences play a key role in childhood
and may make less of an impact during adolescence.
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These parental support mechanisms are not required to the same extent as children reach
adolescence. According to Developmental Theory, the family’s influence decreases while peers’
influence increases as children pass through puberty (Buhrmester & Freeman, 1987; Eccles,
1999), as is recognised in the developmental nature of Competence Motivation Theory. Hence,
the role and influence of parental social support in regards to participation in physical activity
may shift more to their peers from childhood to adolescence. Counter-intuitively, the results of
the current study for peer support do not support this notion, although methodological limitations
associated with the measure of social, and particularly peer support in this study may have
influenced the findings (see pg. 192 for further discussion).
The third and final finding to discuss is that the relationships between social support and
physical activity were stronger for MPA than VPA or TPA. As discussed previously (Section
2.3) MPA captured by accelerometers might include more incidental, social and lifestyle
physical activity. Activities predominantly associated with VPA may include team sports and
games. Parents can actively participate in lifestyle activities with their children and more time is
spent with parents during childhood (National Research Council, 1984; Trost & Loprinzi, 2008;
Santrock, 2009). These influences may be greater for less intense or lifestyle activities.
Traditional games and sports captured by accelerometers would primarily involve time with
teammates, participating in the team sport and with friends of similar ages. Parents may not be
able to participate in these traditional games and sports with their children, particularly during
competition. Physical activity categorised as MPA may be less structured or organised activities.
It may be that coaches and significant adults such as teachers or role models may take a more
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dominant role in socially supporting participation in organised games and sports (or VPA) but
this was not assessed in the current study.
In addition, there were several methodological differences between the current study and
previous studies (Bois, et al., 2005; Davison et al., 2006; Heitzler et al., 2006; Patnode et al.,
2010). Firstly, the design of the questionnaire may explain the stronger relationships for children
found in this study. Eight major questions were included in the Family and Peer Support Indices
(Saunders et al., 1997). The first five questions were broken into sub-questions that required
participants to report on social support received from the male adult in the household, the female
adult in the household, and other children in the household (refer to Section 3.7). Hence, the
majority of the questions focussed on the role of the parents (male and female adults) in the
household and other children in the household in supporting the child’s physical activity (15/18
questions). Because over 80% of questions focused on family support this may explain why there
may be different results between the current study and others in the literature. The focus on
questions on family support rather than peer support means that family support was assessed
more thoroughly and there was more potential for variations in scores than peer support. This
may have affected the ability to detect significant relationships between family support and
physical activity.
Furthermore, only three questions in the Family and Peer Support Indices (Saunders et al.,
1997) specifically examined the role of the peer group in supporting physical activity. Three
questions may not allow for a large enough variation in scores to capture a strong relationship
between peer support and physical activity. Friendship is a powerful influence during
adolescence (Lynch & Cicchetti, 1997). Salvey, Roemmich, Bowker, Romero, Stadler and
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Epstein (2008) found friendship may promote greater levels of physical activity in overweight
and non-overweight youth. Additionally, the peer group and friends increased motivation to
engage in physical activity (p <0.001). In the current study, additional questions relating to the
role of the peer group in supporting physical activity may have assisted in accurately assessing
the role of the peer group as an influence on physical activity, particularly for high school boys
and girls.
Another methodological factor that may have influenced the findings for family support is
that high scores from a female parent combined with low scores from a male parent would result
in a mid-range score, which might have reduced the variation in scores. This may misrepresent
how much support a child receives, and scores would regress towards the mean. If the child
received more support from one parent, but less from the other, this would bring down his/her
total family support score. Consequently, if the child had high levels of physical activity but only
a moderate family support score, this would weaken the relationship between physical activity
and social support.

5.7 RELATIONSHIPS BETWEEN ENJOYMENT AND PHYSICAL ACTIVITY
The current study found that there was a weak and non-significant association between
enjoyment and MPA (r=-0.12 to r=0.20), VPA (r=-0.22 to r=0.10), MVPA (r=-0.16 to r=0.18),
and TPA (r=-0.17 to r=0.09) for all grade and sex groups. Surprisingly, enjoyment was
significantly inversely associated with VPA in high school boys, although the association was
weak (r=-0.22).
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5.7.1 Comparisons with other studies
Consistent with the findings from the current study, a systematic review of correlates of physical
activity among children and adolescents (Sallis et al., 2000) found no evidence of an association
between enjoyment of exercise and physical activity in adolescents (0% or 0/5 studies), (Bungum
& Vincent, 1997; Dilorenzo, Stucky-Ropp, Vander Wal & Gotham, 1998; Gentle, Caves,
Armstrong, Balding & Kirby, 1994). An updated review by Van Der Horst et al., (2007) found
inconclusive evidence for an association between enjoyment and physical activity for children
with only 50% or 1/2 of the studies examined finding a relationship. Whereas, only 37% or 3/8
studies reviewed found a relationship between fun/enjoyment of physical activity and physical
activity in adolescents. Enjoyment of exercise may be interpreted differently to enjoyment of
physical activity by participants because exercise and physical activity are different constructs
(USDHHS, 1996), so the findings between the current study and the review by Sallis et al.
(2000), may not be completely comparable. These findings are consistent with findings from the
current study and will be compared against other studies that have examined this relationship.
Inconsistent with the findings from the current study, Stucky-Ropp and DiLorenzo (1993)
found a significant relationship between enjoyment of physical activity and physical activity in
primary school-aged girls and boys (p <0.001). Enjoyment of physical activity was assessed by
the Children’s Physical Activity Questionnaire and while different measures were used to assess
enjoyment of physical activity and physical activity from the current study, enjoyment accounted
for 9% of the variance in physical activity in children. Specifically in adolescents, the study by
Bungum et al. (1999), found a significant relationship for African-American girls only (p <0.02)
when using two questions to assess the enjoyment of VPA. Whereas the longitudinal study by
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Neumark-Sztainer et al. (2003), found no relationship between enjoyment of physical activity
and physical activity change in adolescent girls (p=0.47).
Consistent with the findings in the current study, Dishman and colleagues (2005) found that
enjoyment of physical activity was weakly related to physical activity among adolescent girls
(path coefficient = 0.06). The Physical Activity Enjoyment Scale (PACES) was used in both the
Dishman et al. (2005) study and the current study to measure the enjoyment levels of the
participants in physical activity. However, the physical activity measures varied between studies.
Dishman et al.’s study used the Three-Day Physical Activity Recall (3DPAR) to assess physical
activity. The 3DPAR is a self-report instrument listing 55 commonly performed activities and
categorises each day into thirty-four 30-minute time blocks for a Sunday, Monday and Tuesday.
The current study used accelerometry to assess physical activity. Accelerometers capture all
types of activity so a large proportion, especially TPA and to a lesser extent MPA, may be
explained by activities that are not captured in the questions in PACES (e.g. “When I am active...
it’s very exciting”; “When I am active... my body feels good”). Dishman et al. (2005) studied
2087 adolescent girls over the period of one year. The age groups and sample sizes differed
markedly between the current study and the study by Dishman et al. (2005), making comparisons
between the studies difficult.
Another important point to highlight from the study by Dishman et al. (2005) is that
enjoyment of physical activity was related to self-efficacy, which was then related to physical
activity. The direct relationship between physical activity enjoyment and physical activity was
weak (as stated above), but enjoyment influenced self-efficacy, which in turn influenced physical
activity participation. Self-efficacy may be another important determinant of physical activity
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behaviour in youth, but because the current study was testing constructs from within CMT, it
was not examined. The study by Dishman et al. (2005) found similar findings to those reported
in the current study despite the differing measures of physical activity, the varying sample sizes
and the differing age groups of the participants. Ultimately, these studies did not find a direct
relationship between enjoyment and physical activity.
Two recent studies examined the association between enjoyment and physical activity in
children and adolescents. The first study by Patnode et al. (2010) examined the association
between enjoyment of physical activity and MVPA among 294 boys and girls aged 10- to 17years. MVPA was assessed for seven days using the Actigraph accelerometer 7164 and
enjoyment was assessed using a modified version (seven response items) of PACES (Motl et al.,
2001) used in the current study. No significant relationships between enjoyment and MVPA
were found for boys (r=0.13) or girls (r=0.12). The findings of the current study and that by
Patnode et al. (2010) were similar in that they report non-significant relationships between
enjoyment and physical activity for boys and girls.
Secondly, Lawman, Wilson, Lee Van Horn, Resnicow and Kitzman-Ulricj (2011) examined
the relationship between enjoyment for physical activity and physical activity in 1421
underserved children (low income and ethnic minorities). Enjoyment for physical activity was
measured using a modified version of PACES (Motl et al., 2001) where 15 items were averaged
to create a measure of enjoyment. Physical activity was measured using accelerometers for seven
days and these days were then averaged to provide one measure of average daily MVPA.
Lawman et al. (2011) found enjoyment for physical activity was significantly related to MVPA
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for boys (r=0.15, p <0.01) but was not significantly associated to MVPA for girls (r=0.07, p
<0.10).
5.7.2 Summary of comparisons with other studies
Stucky-Ropp and DiLorenzo (1993) found a significant relationship between enjoyment of
physical activity and physical activity in primary school-aged girls and boys (p <0.001). In
adolescent girls, Bungum et al. (1999), found a relationship for African-American girls only (p
<0.02), and Dishman et al. (2005) found that enjoyment of physical activity was weakly related
to physical activity among adolescent girls (path co-efficient = 0.06). Similarly to the findings by
Dishman et al. (2005), the current study found that there was a weak and non-significant
association between enjoyment and MPA (r=-0.12 to r=0.20), VPA (r=-0.22 to r=0.10), MVPA
(r=-0.16 to r=0.18), and TPA (r=-0.17 to r=0.09) for all grade and sex groups. The recent study
by Lawman et al. (2011) found enjoyment for physical activity was significantly related to
MVPA for boys (p <0.01) but not for girls (p <0.10). Whereas, the longitudinal study by
Neumark-Sztainer et al. (2003) found no relationship between enjoyment of physical activity and
physical activity change in adolescent girls (p=0.47). Likewise, the study by Patnode et al.
(2010) found no relationship between enjoyment for physical activity and physical activity for
boys or girls.
5.7.3 Mechanisms
Explaining a null relationship between enjoyment and physical activity seems counter-intuitive
and challenging in itself. However, the study by Neumark-Sztainer et al. (2003), Patnode et al.
(2010) and the review by Sallis et al. (2000) found, as per the current study, no consistent
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associations between enjoyment and physical activity in adolescents. Given that adolescents
often say that physical activity needs to be fun in order to participate (Ketteridge & Boshoff,
2008), it would be expected that enjoyment should be related to physical activity. Enjoyment
may enhance the attractiveness of physical activity but may not directly relate to physical
activity. Weiss (2000) suggests that interventions designed to enhance enjoyment should result
in children and youth increasing and maintaining physical activity participation levels.
Furthermore, recommendations from the Centre for Disease Control (1997), which is a National
Authority in the U.S., highlight that enjoyment of physical activity is an essential influence on
physical activity in children and teenagers.
Although enjoyment has previously been hypothesized as a potential predictor of physical
activity for youth (Weiss, 2000), enjoyment might not relate directly to physical activity, but
may relate indirectly through mediators such as self-efficacy (Dishman et al., 2005). Dishman et
al., (2005) suggest that enjoyment might influence self-efficacy, which in turn may influence
physical activity levels. For example, if a child participates in physical activity (even if success
does not come during the first experience), they may enjoy it, feel confident and want to
participate again, even in the presence of barriers. This is important because it suggests that the
enjoyment children experience through physical activity participation may influence outcomes
such as physical activity self-efficacy (Dishman et al., 2005).
Second, the absence of a relationship may be influenced by a lack of variation in enjoyment
scores. The mean scores out of a possible 80 were all high in the current study. This is evident
with the mean of the total sample = 72.0 (SD =7.6). Although the scores ranged from 39-80, an
overwhelming majority of students reported high levels of enjoyment (at least 3 or higher on a 5-
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point Likert scale). Therefore this lack of variation will bias the relationship to physical activity
participation towards the null (Thomas & Nelson, 1996).
Finally, the result from the current study may be very real and indicative of the patterns of
the participants. Enjoyment, as it is measured by the PACES questionnaire, may not relate to
participation in physical activity. The design of the questions and the emphasis on activity may
not be associated with how much children and adolescents enjoy physical activity. The questions
in PACES relate directly to feelings experienced when answering one question: “When I am
active...” A child’s interpretation of “active” may differ for each participant. MacDougall,
Schiller, Darbyshire and Williams (2003) suggested that such terms as ‘sport’, ‘play’ and
‘physical activity’ have quite different interpretations among children. Being ‘active’ may relate
more to organised games and sports as these activities may be more easily recalled (Pearce,
Harrell & McMurray, 2008). When objectively measuring physical activity, all activity is
recorded, not just those in organised and easily recalled forms. Therefore, enjoyment as
measured by the PACES questionnaire may not relate to objectively measured physical activity
for children and adolescents.
5.8 ABILITY OF THE COMPETENCE MOTIVATION THEORY MODEL TO PREDICT
ENJOYMENT
The findings from the current study indicated that in primary school girls, family support and
MPA, and actual competence and VPA were significantly associated, although the remaining
CMT constructs did not significantly predict physical activity for any age or sex groups. As a
result, secondary analyses was undertaken to see if any of the variables in the model predicted
enjoyment of physical activity. Enjoyment is a higher order variable in the CMT model, as the
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relationships between the other CMT constructs and physical activity behaviour are hypothesised
to be mediated by enjoyment (refer to Section 2.7.2, Figure 2.2). With this in mind, the ability of
the model to predict enjoyment was then examined to see if relationships existed between the
hypothesised pathways.
Hierarchical regression models were used to measure the factors that were independent
predictors of enjoyment in a multivariate model. Strong relationships were found between
perceived physical competence and enjoyment of physical activity for all four age and sex
groups. Social support was related to enjoyment of physical activity for primary and high school
boys and actual competence was related to enjoyment of physical activity for primary and high
school girls. The results for each group are summarised below.
5.8.1 Primary School Boys
For primary school boys, all four predictors; actual competence, perceived physical competence,
family support and peer support, were significantly related to enjoyment of physical activity (all
p <0.0001). Perceived physical competence was the strongest correlate of enjoyment of physical
activity (r=0.53; p <0.0001). When entered into the regression model, they explained 20% of the
variation in enjoyment of physical activity.
5.8.2 Primary School Girls
For primary school girls, all four predictors; actual competence, perceived physical competence,
family support and peer support, explained 26% of the variation in enjoyment of physical
activity. The strongest correlate of physical activity was perceived physical competence (r=0.34).
Each variable was significantly related to enjoyment of physical activity (all p <0.0001).
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5.8.3 High School Boys
For high school boys, all four predictors; actual competence, perceived physical competence,
family support and peer support, were significantly related to enjoyment of physical activity.
Perceived physical competence was the strongest correlate of enjoyment of physical activity
(r=0.33). When entered into the regression model, they explained 26% of the variation in
enjoyment of physical activity (all p <0.0001).
5.8.4 High School Girls
For high school girls, all four predictors: actual competence, perceived physical competence,
family support and peer support, explained 42% of the variation in enjoyment of physical
activity. The strongest correlate of physical activity was perceived physical competence (r=0.30).
All predictors were significantly related (all p <0.0001) to enjoyment of physical activity.
5.8.5 Comparison with other studies and summary
In the current study, the CMT model did not predict the behaviour (physical activity) but better
predicted the construct that mediated the theoretical pathways (enjoyment).

This is not

dissimilar to other studies testing theoretical frameworks that attempt to explain physical activity
behaviour in young people (Trost et al., 2002). Focusing on actual competence, perceived
physical competence and social support might be important for supporting children’s and
adolescents enjoyment of physical activity, however the findings from the current study
indicated that these constructs were not strong predictors of their physical activity behaviour.
One possible explanation for the CMT model not predicting the behaviour (physical activity)
may be the limited options in the scales. Within each scale for perceived physical competence,
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social support and enjoyment of physical activity, there is not a large amount of variation in
scores. While there was the potential for a range of scores, these were small therefore the
associations were not evident.
Additional studies have found that other theoretical models have not predicted physical
activity but have predicted other higher order variables within that theoretical model. For
example, Trost et al., (2002) found the Theory of Planned Behaviour (TPB) predicted exercise
intention; but there was only a weak association between intention and behaviour, (3% to 8% of
the variation in MVPA). Trost et al., (2002) concluded that intention and behaviour may not be
closely aligned in adolescent girls. Likewise, findings from the current study suggest that
enjoyment of physical activity and physical activity behaviour might not be closely aligned
among children and adolescents. Enjoyment is a psychological construct, like perceived physical
competence and perceptions of social support. It may be possible that when young people report
their enjoyment at the same time as other psychological constructs, these variables are more
likely to relate to each other, rather than relate to the behaviour they are hypothesised to predict
(physical activity).
The results of the examination of the model to predict enjoyment of physical activity
demonstrated the strength of perceived physical competence as an independent predictor of
enjoyment of physical activity for all four age and sex groups. The consistency of perceived
physical competence as a correlate of enjoyment of physical activity across each age group is
coherent with the CMT model proposed by Weiss and Ebbeck (1996). It is important to
acknowledge that the model is developmental in nature, in that it recognises age and gender
differences in the level and sources of perceived physical competence. Weiss (2000) suggests
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children vary due to age and gender on their use of adults versus peers to judge their competence,
and the sources of physical activity enjoyment (Weiss, 2000). The CMT model outlines the
importance of sources (such as perceived physical competence) and consequences of self-esteem
for physical activity behaviour. Perceived physical competence and social support represent the
determinants of self-esteem, and enjoyment and physical activity behaviour are the expected
outcomes (Weiss, 2000).
Peer support was an important predictor of enjoyment in physical activity for high school
boys and girls. This is consistent with previous discussions of the role of the peer group during
adolescence in predicting enjoyment of physical activity (see Section 5.6.3). Greater time is
spent with the peer group during the adolescent years (Sallis, 2000; Santrock, 2009) and support
from the peer group may exert more influence on boys and girls to be physically active and
furthermore to enjoy physical activity.
Actual competence was a predictor of enjoyment of physical activity in primary and high
school girls. These results are consistent with the previous findings for physical activity and
actual competence discussed for girls (see Sections 4.4.4; 5.4). If girls have a greater level of
skill proficiency, they may be more likely to enjoy physical activity. Although enjoyment and
physical activity were not related in the current study, the reasons may be similar.
For high school girls, the entire CMT model was a stronger predictor of enjoyment of
physical activity, compared with primary school girls and primary and high school boys. All
variables, including actual competence, peer support and family support, and perceived physical
competence, significantly predicted — independently of each other — enjoyment of physical
activity, explaining around 25% of the variation in the latter three groups. The greater predictive
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ability of these variables for high school girls (where they explained 42% of the variation in
enjoyment) may be explained by the socialisation of adolescent girls. As discussed previously,
girls with higher levels of actual and perceived physical competence may be socialised into
physical activity by the family and the peer group, and this may lead to greater levels of
enjoyment of physical activity.
As demonstrated by the pathways in the CMT model, actual competence and social support
exert their influence on enjoyment through perceived physical competence (see Section 2.3.2).
As discussed previously, perceived physical competence was the strongest predictor of
enjoyment of physical activity in the current study. Children almost universally have high
perceived physical competence and self-esteem but this declines as they age (Trew, Scully,
Kremer & Ogle, 1999; Jacobs, Lanza, Osgood, Eccles, & Wigfield, 2002). It may be suggested
that enjoyment of physical activity changes in a similar way (high for many pre-pubescent
children, then declining with age). Consistently high self-esteem, and also physical activity
enjoyment, may suggest that there is less potential for variation in relationships during
childhood. This might explain the weaker relationships found in the current study between CMT
constructs and enjoyment for children compared with adolescents, particularly adolescent girls.
There is however a decline in perceived physical competence between childhood and
adolescence (Jacobs et al., 2002). The decline in perceived physical competence, self-esteem and
possibly physical activity enjoyment may occur from childhood to adolescence for some, but not
all. Some individuals still report high levels of perceived physical competence. Because of these
individual differences, there is potential for more variation and stronger relationships between
perceived physical competence and enjoyment. This might be particularly the case for adolescent
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girls; those with high actual competence, perceived physical competence and social support
might also be those who really enjoy physical activity, as these factors strongly influence their
enjoyment. In contrast, adolescent girls with low actual competence, perceived physical
competence and social support, may also have low physical activity enjoyment. More so than
girls, adolescent boys might have high enjoyment of physical without having high actual
competence, perceived physical competence and social support. This would in fact, weaken the
relationships between CMT constructs and physical activity enjoyment for them. For some boys,
physical activity might be enjoyable because it reinforces their sense of masculinity, irrespective
of their actual competence, perceived physical competence and social support. For girls this
might not be the case.
Another reason why the constructs may have had more influence on enjoyment among
adolescent girls is the importance of social support. Social support from parents and peers may
be more important when maintaining involvement in physical activity during adolescence.
Social support, in the form of modelling physical activity, may have a stronger influence on
adolescent girls. According to Social Cognitive Theory (Bandura, 1997), role modelling
promotes self-efficacy (or an increased confidence in one's ability to perform the behaviour), and
also informs the child of what is valued or what is important. The findings from the current study
indicate that social support from parents and peers may make more of an impression on
adolescent girls and may positively impact upon their enjoyment of physical activity, particularly
when the physical activity behaviours are undertaken with the role model or those providing the
social support which is consistent with other findings. Trost, Pate, Saunders, Ward, Dowda and
Felton (1997), Myers, Strikmiller, Webber and Berenson (1996), and Fogelholm, Nuutinen,
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Pasanen, Myöhänen and Säätelä (1999) found that parental encouragement influenced girls
physical activity patterns greater than for boys. Wu, Pender and Noureddine (2003) also found
that social support for physical activity from parents was significantly greater for girls as
compared to boys.
5.9 COMPARING COMPETENCE MOTIVATION THEORY TO OTHER THEORETICAL
MODELS TO PREDICT PHYSICAL ACTIVITY PARTICIPATION
The purpose of this section of the discussion will be to compare the results from this study,
which examined CMT, with other theoretical models in terms of the ability to predict physical
activity in children and adolescents. The findings for the main theoretical frameworks’ will be
described and then the results from the current study will be compared. A summary is provided
in Table 5.1 to outline studies that have examined theoretical models and their ability to predict
physical activity in children and youth. Those studies that specifically reported how the models
predicted physical activity are reported. This allows a direct comparison of the results from the
current study against other proposed theoretical models. It also allows a comparison to be made
on the effectiveness of each model for predicting physical activity behaviour in children and
adolescents.

218

Table 5-1: Theoretical models and their ability to predict physical activity in children in adolescents.
Study

Theoretical
Framework

Sample

Assessment of
Physical
Activity
Accelerometer

Proportion of Variation in Physical Activity

Strauss, Rodzilsky, Burack &
Colin, (2001)

SCT

USA - N= 92 children (boys = 44, girls = 48) M age
= 13.2 ± 2.0 years.

Trost et al., (2002)

TRA, TPB

USA - N= 1030 white and 1114 African American
eighth grade adolescent girls (girls = 2144).
M age = 13.6 ± 0.7 years.

Self-report

HPM

Taiwan – N= 832 (boys = 456, girls = 376)
M age = 13.5 ± 0.58 years.

Self-report

TRA – Whites – accounted for 8% of the variation in MVPA
(p<0.0001).
TPB - accounted for 10% of the variation in MVPA.
TRA – African-Americans – accounted for 3% of the
variation in MVPA (p<0.0001).
TPB - accounted for 5% of variation in MVPA.
HPM – accounted for 30% of the variation in physical
activity (p<0.01).

Wu & Pender (2002)

Trost, Saunders & Ward
(2002)
Hagger et al., (2007).

TRA, TPB

USA –N= 198 6th grade children (boys = 95, girls =
103) in South Carolina. M age = 11.4 ± 0.6 years.
British N= 699 (boys = 198, girls = 234 M age =
13.9 years, SD = 1.51), Estonian 268 (boys 117,
girls = 151; M age = 15.0 years, SD= 0.91), Greek
150 (boys 65, girls =85; M age = 14.3 years, SD =
0.80), Hungarian 235 (boys = 114, girls = 121; M
age = 14.0 years, SD = 0.99), Singaporean 133
(boys = 66, girls = 67; M age = 13.3 years, SD =
0.47).

Accelerometer

Shen, McCaughtry & Martin
(2008).

TCM

USA N= 837 (boys = 410, girls = 427) M age =
12.9 years, Age =11 to 15-years).

Self-report

TCM - accounted for 13-18% of the variation in MVPA
(p<0.05).

Barkoukis & Hagger (2009)

TCM

Greece N= 183 (boys = 92, girls = 91) M age =
13.93 years, SD= 0.78).

Self-report

TCM - accounted for 45% of the variation in MVPA
(p<0.01).

Brunet & Sabiston (2009)

SDT

Canada N= 381 (boys = 161, girls = 220) M age =
18.69 years, SD= 1.15).

Self-report

SDT - accounted for 36% of the variation in physical activity
(p<0.05).

Current Study

CMT

Australia N=288 (150 boys=150, girls = 138)
children and adolescents M age = 12.41 years,
SD= 4.01).

Accelerometer

CMT – accounted for 4-9% of the variation in MPA, 6% of
the variation in MVPA, 5-13% of the variation in VPA, and
6% of the variation in TPA.

TPB

Self-report

SCT - accounted for approximately 10% of the variation in
high (VPA) activity (p<0.001).

TRA - accounted for 3% of variation in MVPA.
TPB- accounted for 6% of the variation in MVPA.
TPB - accounted for 21% to 59% of the variation in physical
activity (p<0.01) across cultural groups.

SCT – Social Cognitive Theory; TRA – Theory of Reasoned Action; TPB – Theory of Planned Behaviour; HPM – Health Promotion Model; TCM – Trans-Contextual Model;
SDT – Self-Determination Theory; CMT – Competence Motivation Theory.
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The results from the table demonstrate limited research to date investigating theoretical
frameworks and their ability to explain physical activity participation among children and
adolescents. Self-report measures accounted for the largest variation in MVPA (5% to 59%)
with objective measures producing similar results to the current study, regardless of the
theoretical model used (3% to 13%). Both SCT (10% variation in physical activity) and TPB
(3% to 10%) demonstrated similar results to CMT (4% to 13%) in the current study, for the
explained amount of variation in physical activity. The current study and those reviewed
demonstrate weak relationships between the theoretical models and the ability to predict
physical activity behaviour in children and adolescents. The main issues influencing this
limited understanding are factors such as the lack of evidence from longitudinal studies and
the relatively recent (last 5-10 years) widespread availability of objective measures such as
accelerometers.
Clearly, relatively little is known about how the constructs of the proposed theories
related to physical activity behaviour. None of the theories appear to relate well to physical
activity behaviour and this may lead to a lack of confidence in using these theories to explain
physical activity behaviour in these age groups. In the current study, CMT did not provide a
dominant model for understanding physical activity behaviour and it may be recommended
that, currently, no single theory can provide a better explanation of physical activity in
children and adolescents. Further research into CMT is needed and a concurrent study
investigating these theories simultaneously, and their ability to predict physical activity
behaviour in children and adolescents, would provide a clearer comparison of their value in
explaining physical activity behaviour in young people. This is explored further in the
Recommendations section (see Section 5.12).
5.10 CONCLUSIONS
This research was undertaken to examine the relationships between the constructs of CMT
and physical activity in children and adolescents. The hypotheses tested in and developed
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through this study are consistent with, and contribute to, past and current theories and
research findings in the areas of child and adolescent physical activity and related
determinants. Evidence testing of the four research hypotheses has been provided, and
explanations for the varying results have been discussed, which add to the body of work
aspiring to understand and promote physical activity in children and adolescents.
The results of the current study do not support the theoretical associations between the
constructs of CMT and objectively measured physical activity in young people. The
constructs of CMT did not consistently predict a large proportion of the variation in physical
activity in children and adolescents. Interestingly, CMT constructs did predict enjoyment of
physical activity for children and adolescents, in particular, high school girls. As the current
study examines all physical activity outcomes as assessed by accelerometry, it is possible that
CMT may better predict participation in organised sport, as was examined in previous
studies, rather than accelerometer-assessed physical activity.
The current study makes a significant and unique contribution to the field, however
further research is needed to understand CMT and the model’s ability to explain physical
activity behaviour in children and adolescents.

5.11 STRENGTHS OF THE CURRENT STUDY
The strengths of the study are as follows:
1.

The study design and methodology, including the sub-analysis of the constructs of CMT
relating to the enjoyment of physical activity and the objective measure of physical
activity, allow for a unique understanding of the relationship between CMT constructs
and physical activity in children and adolescents.

2.

The current study builds on previous research that has examined separate constructs of
CMT and physical activity in children and adolescents. It was designed to be more robust
than previous studies by being the first to simultaneously examine multiple constructs of
CMT at the one point in time over wide age groups and in both genders.
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3.

The video-assessment of actual competence (FMS) allowed for further scrutiny of actual
competence for each participant and accuracy in measuring this construct.

4.

The overall response rate was 82%. Response rates over 75% are recommended for
educational research (Tuckman, 1994). Hence, the sample is likely to be representative of
the year groups and schools from which they were selected.

5.

The study was stratified for age and gender. The data analysis involved separating the
participants into primary school boys and primary school girls, high school boys and high
school girls. Few studies have analysed these age ranges or gender differences or have
conducted further analyses of primary and high school data. These new analyses move
the field forward and may provide information relating to motivation to be physically
active for boys and girls. Additionally, they provide a better understanding of whether
physical activity theories, such as CMT are gender specific and developmental in nature.
5.12 LIMITATIONS OF THE CURRENT STUDY

The investigation undertaken in the current study contributed to the nature of the relationship
of the constructs of CMT and physical activity in children and adolescents. There existed,
however, uncontrollable circumstances that may have affected the results of the study:
1.

Convenience sampling limited the ability to make generalisations about the findings.
These results cannot be generalised to the larger population of children and adolescents
in NSW or Australia.

2.

The study was correlational in design, therefore only cross-sectional relationships
between actual competence, perceived physical competence, social support, enjoyment
and physical activity were examined - no causal inferences were possible.

3.

Restriction in equipment use meant that the data were collected between the months of
March and November and seasonal variations in physical activity patterns need to be
considered. Individual differences exist between individual habitual physical activity
patterns throughout the calendar year (Mattocks et al., 2007). The current study was
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conducted at various points throughout the calendar year due to access to equipment.
This may have had an impact on the physical activity outcomes, depending upon the
seasons and time of year in which the data collection took place.
4.

Accelerometry: Several limitations associated with the accelerometer assessments of
physical activity may have influenced the findings in this study. One limitation was that
counts/day were used in the analyses rather than counts/minute due to the availability and
capability of data reduction programs when the data analyses were undertaken. Although
this was a limitation for the one physical activity outcome of TPA, to overcome this
limitation, other physical activity outcomes were examined including MPA, VPA,
MVPA and TPA. Another limitation relates to subject compliance. To obtain the most
accurate data from the accelerometers, participants need to adhere to wearing the monitor
every day. Compliance in the current study was acceptable (75.2%), but could have been
higher, and missing data may have influenced the findings. Greater compliance may have
been achieved if self-reports of physical activity were used, but such assessments would
also have been less precise and more prone to recall bias. Other accelerometer limitations
also meant that the monitors could not be worn in water or during contact sports.
Accelerometer data was collected throughout the year during the warmer months, and
because aquatic activities are common among Australian youth, the accelerometer’s
inability to record these may have influenced the conclusions for the relationships
between CMT constructs and physical activity. Accelerometers also typically
underestimate the amount of physical activity undertaken whilst cycling or performing
non-locomotor activities (Corder, Brage & Ekelund, 2007). Despite the limitations of
accelerometry, accelerometers are a valid measure of physical activity in young people,
and they provide an opportunity to overcome the recall bias associated with self-reports
of physical activity (Kohl, Fulton & Caspersen, 2000; Sallis 1991).
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5.

The modified version of the Self-Perception Profile for Children, (Harter, 1985) mainly
assessed perceptions of actual competence or FMS proficiency rather than perceived
physical competence in physical activity. Six questions were used from Harter’s original
athletic competence sub-scale and another 12 were based on participants’ perceptions of
competence for FMS. The questionnaire therefore had a greater focus on perceptions of
FMS competence than physical activity, and this may have influenced the associations
between perceived physical competence and physical activity.

6.

The Family and Peer Support Indices (Sallis et al., 2002) focussed on the social support
for physical activity provided by the parents and other children in the household as well
as the support provided by peers. Over 80% of questions were part of the family support
index (15/18), with three questions assessing the role of peer support. More information
on peer support may have provided further understanding of the relationship between
peer support and physical activity, which might be of particular importance for
adolescent boys and girls.
5.13 RECOMMENDATIONS

On the basis of the results from this study, the following recommendations are made:
1.

Further research should be undertaken with a larger, ideally representative, sample to
provide greater generalisability and understanding of the relationships between
objectively measured physical activity and the CMT variables.

2.

In order to determine the effectiveness of CMT in explaining physical activity behaviours
in children and adolescents, further research is recommended. A longitudinal design
should be undertaken to help explore causal relationships between the CMT constructs
and physical activity. This research design would be useful to thoroughly examine the
developmental differences in the nature of relationships between the CMT constructs and
physical activity during childhood and adolescence.
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3.

The questionnaire for Perceived Physical Competence could be developed further to
include a broader range of physical activity competencies rather than having a focus on
FMS or actual competence. This may allow for further examination of perceived physical
competence and other physical activity behaviours other than FMS. The perceived
physical competence measures examined how good participants thought they were at
sports and movements related to participation in organised sport, rather than participation
in physical activity. Future studies could examine extensive measures of perceived
physical competence, but also evaluate different forms of physical activity-related
perceived physical competence individually to see if any relate more strongly to physical
activity. These could include; perceived FMS competence, perceived sport competence
and perceived recreational physical activity competence.

4.

A thorough examination of the theories that attempt to explain physical activity in
children and adolescents should be undertaken. Several theories, as suggested by the
evidence base, should be examined simultaneously in the same study, or even constructs
from several theories be evaluated at the same time to simultaneously assess the CMT
model as well as other models. This would allow better comparison between CMT and
other theories to see which theories best predict physical activity in children and
adolescents.

5.

Considering the absence of a relationship between enjoyment and physical activity in the
current study, further research is therefore necessary to examine enjoyment levels of
children and adolescents in physical activity. There is limited research in the area of
enjoyment of physical activity. Even though relationships were not consistently found
between constructs of CMT and physical activity in children and adolescents, stronger
relationships between the constructs of CMT and enjoyment of physical activity were
evident.
6. While not specific to each construct of CMT, considering factors such as biological
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growth and maturation, and physical size and shape, and their influence on the
relationships examined in this study is recommended to physical activity are
recommended. Emerging literature on maturity timing and physical activity could be
examined in further research addressing physical activity participation and motor
competence in children and adolescents.

This research was undertaken to investigate the ability of CMT to predict and explain
physical activity behaviour among children and adolescents. Issues and theories identified
and developed through the current study are in line with and build upon theories and findings
of previous research in the areas of child and adolescent physical activity and its associated
determinants. Evidence and explanations have been provided for the research questions and
this has helped further the understanding of the relationship between constructs of CMT
(actual competence, perceived physical competence, social support, and enjoyment of
physical activity) and objectively measured moderate physical activity; vigorous physical
activity; moderate-to-vigorous physical activity; and total physical activity. Further analyses
examined the relationships among the constructs of Competence Motivation Theory. Despite
the fact that the current study does not provide evidence that the constructs of CMT relate to
objectively measured physical activity in children and adolescents, the lower order constructs
of actual competence, perceived physical competence and social support all related to
enjoyment of physical activity for children and adolescents. The issues raised throughout the
current study, therefore, could be used to provide direction to future research aimed at better
understanding and promoting what motivates children and adolescents to be physically active,
which is an integral physical and health education, and child and adolescent health issue.
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APPENDIX D: INFORMATION SHEETS FOR EDUCATION SECTORS AND
PRINCIPALS OF SELECTED SCHOOLS

School information sheets

RELATIONSHIPS BETWEEN ACTUAL COMPETENCE, PERCEIVED
PHYSICAL COMPETENCE, SOCIAL SUPPORT AND OBJECTIVELY
MEASURED PHYSICAL ACTIVITY IN CHILDREN
INFORMATION SHEET
Background
The Gold Medal Fitness Program was introduced in schools in 2001. This program commenced in
January 2001 and focuses on selected primary schools implementing a fundamental movement skills
program as part of Personal Development, Health and Physical Education (PDHPE) programs. A total
of 100 schools have been involved in this program. For the first time in NSW, Objectively Measured
Physical Activity data was collected by Angelee Boyd, on children in selected schools in Years 4, 5
and 6, as an extension of this program.

The evaluation
The project is being conducted by Angelee Boyd as a part of her Doctoral Thesis. The project is
overseen by Dr Tony Okely, who was an investigator on the NSW Schools Fitness and Physical
Activity Survey, the Get skilled: Get active Fundamental Movement Skills Evaluation and The
Schools Physical Activity and Nutrition Survey (SPANS).
Eight NSW primary and secondary schools from metropolitan NSW will be invited to participate in
the evaluation. Within each participating school, 30 students (15 boys and 15 girls) will be selected at
random from each of Years 5, 6, 7 and 8 for participation in the evaluation.
The purpose of the evaluation is to investigate relationships between actual competence, perceived
physical competence, social support for physical activity from parents and peers and objectively
measured physical activity.
What assessments will be administered and how long will it take?
A team of experienced researchers will visit the school and assess each of the consenting students
from Years 5, 6 and 7. We wish to administer the following assessments to students:
 Twelve fundamental movement skills as follows:
• static balance, sprint run, vertical jump, catch, leap, kick, two-hand strike,
dodge, hop, side gallop, skip, and overarm throw.
 Height and weight
 A perceived physical competence scale (pencil and paper assessment using words for
Years 5, 6, 7 and 8)
 A questionnaire to determine the levels of social support for physical activity from parents
and peers.
 A questionnaire to determine the levels of enjoyment of physical activity of participants.
269

We estimate that the fundamental movement skills will require approximately 30 minutes per year
group and that the perceived physical competence scale, enjoyment and social support questionnaires
will require approximately 15 minutes each to complete. The height and weight measurements will be
taken whilst students are completing the perceived physical competence scale and will not require
additional time.

When will the study be conducted?
The study will be conducted during Term 2 and 3, 2005. The date for the visit will be negotiated
with each participating school and we will do our best to accommodate the first preference of the
school.
What is required of schools?
Conduct of the tests requires an open space approximately 30 metres in length. It is preferable to
conduct the tests in-doors to avoid exposure to the sun and rain, but an outdoor space is also
acceptable. Separate rooms (or a visually partitioned area) for conducting height and weight (to
provide privacy) is also required. A room or space that can sit 30 students is required to allow
completion of the pencil and paper assessments.
As soon as participating schools have been identified, we will talk with the liaison teacher about the
consenting students. Students will need to wear their usual sports clothes.
Consent and Confidentiality
Participation in the study is voluntary for schools, teachers, parents, and students. Only research staff
at the University of Wollongong will have access to the completed questionnaires. Any information
that identifies the records of a particular participant or school will be stored securely and held in
confidence. The results will be published in aggregate form, from which the records of any participant
or school will not be identifiable.
Active consent is required from parents/carers for students to participate in the study. A one-page
description of the study, and permission notes, have been prepared for distribution to parents.
Participants will be able to decline to participate in the study or to withdraw at any time during the
assessments. The only condition for participation for students will be having written parental
permission. Students with physical or intellectual disabilities will be encouraged to participate in all
tests in which they are able to perform the actions required.
Well-being of students
Ethics approval has been obtained from the University of Wollongong Human Research Ethics
Committee and the DET. The assessments will be conducted by experienced primary school teachers,
seconded to the study, and they will protect the safety and self-esteem of the students. Field staff of
the same sex as the students will conduct all body composition measures. Wherever possible,
measurements will be taken in the absence of members of the opposite sex, but particularly in the case
of post-pubertal students.
If you have any questions regarding the study please call Dr Tony Okely on (02) 4221-4641. If you
wish to talk with the representative of the DET who is involved with this evaluation, please contact:
Angelee Boyd
Phone: (02) 97393321
0422303586
Your cooperation would be greatly appreciated.
If there are any concerns or complaints regarding the way the research is or has been conducted, you
can contact the Complaints Officer, Human Research Ethics Committee, University of Wollongong
on 4221 4457.
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APPENDIX E: INFORMATION SHEETS AND PERMISSION NOTES FOR PARENTS
AND PARTICIPANTS

Information sheets and permission notes

RELATIONSHIPS BETWEEN ACTUAL COMPETENCE, PERCEIVED
PHYSICAL COMPETENCE, SOCIAL SUPPORT AND OBJECTIVELY
MEASURED PHYSICAL ACTIVITY IN CHILDREN
Dear Parent,
During this term approximately 180 primary and secondary school students from metropolitan NSW
will participate in a survey of their fundamental movement skills, perceived physical competence, the
level of social support and physical activity. This study is being conducted by a team of researchers
from the University of Wollongong. The purpose of this study is to determine the relationships
between actual competence, perceived physical competence, social support, enjoyment and
objectively measured physical activity in children.
Your child’s class has been selected to take part in this project. It will take place on
The project involves assessment of a set of 12 fundamental movement skills and objectively measured
physical activity through the use of MTI accelerometers. Students will be also asked how old they are
and asked to complete a questionnaire on their perceived physical competence, enjoyment of physical
activity and levels of social support for physical activity. The assessments are often conducted in
schools as part of PDHPE programs and will be run by experienced researchers who will ensure that
the children have an enjoyable time. Similar tests were conducted in 1997, 1999, 2001 and 2002 and
the schools and students who participated enjoyed the experience.
The results of your child’s tests will be confidential. No student will be individually identified, nor
will any individual results be produced or published. Results will be produced on a school entry level
only. Participation in the project is not compulsory. Even if you give permission for your child to
participate, they can withdraw at any time if they wish.
Students will need to bring their normal PE/Sports uniform or a pair of shorts and t-shirt on the day of
the test to permit accurate assessments to be taken. This project is an exciting step in helping us
improve the health of the students. I encourage you to support your child’s involvement.
If you have any concerns or complaints regarding the way the research is or has been conducted, you
can contact the Complaints Officer, Human Research Ethics Committee, University of Wollongong
on (09)4221 4457.
Please complete the details below and return to

by

Principal
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.

RELATIONSHIPS BETWEEN ACTUAL COMPETENCE, PERCEIVED
PHYSICAL COMPETENCE, SOCIAL SUPPORT, ENJOYMENT AND
OBJECTIVELY MEASURED PHYSICAL ACTIVITY IN CHILDREN
INFORMATION SHEET
FOR PARENTS
What is the purpose of this study?
To determine the relationships between actual competence, perceived physical
competence, social support, enjoyment and objectively measured physical activity in
children. Through this study we hope to better understand what influences children
and adolescents to be physically active.
Your child’s class has been selected to take part in this study. It will take place on

*day , date, November, 2005 *
What will your child be asked to do?
Firstly, we would like to ask your child to fill in a questionnaire about how confident
they feel they are at doing different physical activities and sporting skills; the level of
support they receive from their family and friends to participate in physical activity;
and how much they enjoy physical activity. We will also ask them their date of birth
(to calculate their age) and measure their height and weight out of the view of other
students.
We will then film them performing 12 fundamental movement skills. This will be done
so that we can better assess their proficiency at each of the skills.
We will also be giving them a small ‘physical activity monitor’ (approximately 5.1 x
4.1 x 1.5 cm, 43 grams) that is worn like a belt under their clothes. This physical
activity monitor automatically records their movement, and we’d like them to wear
this during waking hours, for one week and for them to record when they have put
the monitor on and taken it off each day on an attached diary sheet. This diary will be
given to all participants on the **** November. There are some important things to
remember about wearing the physical activity monitor so please read the information
sheet carefully.
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What will you be asked to do?
Parents will be asked to assist their child in caring for their physical activity monitor
and ensuring that the diary is completed each day. An attached sheet on the physical
activity monitor will give you all the necessary information. This will be given to all
participants on **Tuesday 8th November** 2005.
What are the risks and benefits of the study?
There are no risks to your child in this study. The activities will be just like those in
which they would participate in physical education in school.
Participation in the study.
Participants will need to bring their normal PE/Sports uniform or pair of shorts and tshirt on the day of testing to permit accurate assessments to be taken. You or your
child will be free to discontinue participation at any time. Discontinuation of you or
your child’s involvement will not jeopardise your or their current or future relationship
with the University of Wollongong.
What will happen to the information you and your child provide?
All the information collected during this study will be kept strictly confidential and be
stored in a locked office. The name of your child will not be revealed or used in the
study and will only be seen by the researchers involved in the study. The results of
the study will assist in making recommendations for future physical activity programs
designed to improve skills and increase activity levels amongst children and
adolescents.
Who is conducting the study?
The person in charge of the study is Angelee Boyd from the Faculty of Education at
the University of Wollongong.
If you have any questions regarding the study, please contact Angelee Boyd on 9739
3321 or 0422 303 586. If you have any concerns or complaints regarding the way the
research is or has been conducted, you can contact the Complaints Officer, Human
Research Ethics Committee, University of Wollongong on (02) 4221 4457.
Your co-operation in this study will be greatly appreciated.
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RELATIONSHIPS BETWEEN ACTUAL COMPETENCE,
PERCEIVED PHYSICAL COMPETENCE, SOCIAL SUPPORT,
ENJOYMENT AND OBJECTIVELY MEASURED PHYSICAL
ACTIVITY
INFORMATION SHEET FOR participants
What are we trying to do?
• We are trying to better understand what motivates young people to be
physically active

What are we going to do?
•
•

Measure how tall you are and how much you weigh (out of view of other
students).
We will then get you to perform these skills:
- Balancing
- Running
- Galloping
- Hopping
- Leaping
- Jumping
- Skipping
- Dodging
- Hitting a ball
- Catching a ball
- Kicking a ball
- Throwing a ball
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•

•

You will also have to fill in an activity sheet asking your age, how good
you think you are at these skills, how much support you receive from
your family to participate in physical activity and how much you enjoy
physical activity.
Ask you to wear a small box around your waist called a physical activity
monitor. This measures how much physical activity you do each day for
a week.

How long will it go for?
•

It will take around 30 minutes to complete the surveys and about one
hour to do the skill assessments.

Will there be any problems?
•

•

There should be no problems during the assessments as we only want
you to do what you feel comfortable doing. There are no right or
wrong answers for any of the activities you have to do.
You do not have to do anything you do not want to do. Remember that
you can stop at any time.

Do you have any questions?
•
•

If you have any questions make sure you ask one of the teachers who
are assessing your class.
If you have any concerns or complaints regarding the way the
research is or has been conducted, contact the Complaints Officer,
Human Research Ethics Committee, University of Wollongong, on
42214457.

Thank you
Angelee Boyd
0422303586
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APPENDIX F: PARTICIPATION LETTER OF SUPPORT FROM SCHOOL
PRINCIPAL
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APPENDIX G: PARENT AND PARTICIPANT CONSENT FORM

PARENT AND PARTICIPANT CONSENT FORM

RELATIONSHIPS BETWEEN ACTUAL COMPETENCE, PERCEIVED PHYSICAL
COMPETENCE, SOCIAL SUPPORT, ENJOYMENT AND OBJECTIVELY
MEASURED PHYSICAL ACTIVITY IN CHILDREN

Angelee Boyd and Dr Tony Okely

I have been given information about relationships between actual competence, perceived
physical competence, social support, enjoyment, and objectively measured physical
activity among children and discussed the research project with Angelee Boyd who is
conducting this research as part of her Doctor of Philosophy thesis supervised by Dr
Tony Okely in the Faculty of Education at the University of Wollongong.

I understand that, if I consent to my child participating in this project he/she will be asked
to:


Have their height and weight measured;



Wear a physical activity monitor during all waking hours for a period of seven

consecutive days except when in water;
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Complete a questionnaire asking about their perceptions of their physical

competence, social support for and enjoyment of physical activity;


Have their fundamental movement skills assessed;



Be videotaped performing Fundamental Movement skills.

I have been advised of the potential risks and burdens associated with this research, and
have had an opportunity to ask Angelee Boyd any questions I may have about the
research and my participation.

I understand that my child’s participation in this research is voluntary, I am free to refuse
his/her participation and I am free to withdraw him/her from the research at any time. My
refusal to his/her participation or withdrawal of consent will not affect my relationship
with the Department of Education or my relationship with the University of Wollongong.

If I have any enquiries about the research, I can contact Angelee Boyd on 9739 3321 or
0422 303 586 or her supervisor Dr Tony Okely on (02) 4221 4641, or if I have any
concerns or complaints regarding the way the research is or has been conducted, I can
contact the Complaints Officer, Human Research Ethics Committee, University of
Wollongong on 42214457.

By signing below I am indicating my consent to participate in the research
relationships between actual competence, perceived physical competence, social support,
enjoyment, and objectively measured physical activity among children, conducted by
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Angelee Boyd as it has been described to me in the information sheet and in discussion
with Angelee Boyd. I understand that the data collected from my participation will be
used for her PhD thesis, and may also be used in journal publications and conference
presentations, and I consent for it to be used in that manner.

Parental Consent
I, (Parent’s/Guardian’s Name)………………………………., agree for my child (Child’s
Name)……………………………… to take part in the study titled
“RELATIONSHIPS BETWEEN ACTUAL COMPETENCE, PERCEIVED PHYSICAL
COMPETENCE,

SOCIAL

SUPPORT,

ENJOYMENT

AND

OBJECTIVELY

MEASURED PHYSICAL ACTIVITY IN CHILDREN”
on **Day** November**, 2005**.
Surname:……………………………….. Given Name:…………………………………
Address:……………………………………………………………………………………
Phone:…………………………………... Child’s DOB:…………………………………

Parent’s/Guardian’s Signature:……………………………………Date:……………..

Child Assent
I, …………………………., have read the Information Sheet for Participants. I
understand what is required of me and agree to participate in this Study.

Child’s Signature:………………………………………Date:……………………………
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APPENDIX H: ACTUAL COMPETENCE ASSESSMENT CHECKLIST
Student Name:
Students Ht:

Assessor Initials:
Students Wt:

Date of Birth:

YEAR 5-8
SPRINT RUN: ‘Run as fast as you can from one end to another’
1.

Lands on ball of the foot............................................................................................................ 1

2.

Non-support knee bent at least 90 degrees during the recovery phase ...................................... 2

3.

Head and trunk stable, eyes focused forward ............................................................................ 3

4.

High Knee lift (almost parallel to the ground) …………………………………………………4

5.

Elbows bent at 90 degrees ......................................................................................................... 5

6.

Arms drive forward and back in opposition to legs ................................................................... 6

VERTICAL JUMP: ‘Jump as high as you can’
1.

Eyes focused forward or upward throughout the jump ............................................................. 1

2.

Crouch with knees bent and arms behind the body ................................................................... 2

3.

Forceful forward and upward swing of the arms ....................................................................... 3

4.

Legs straighten in the air ........................................................................................................... 4

5.

Lands on balls of the feet and bends knees to absorb landing ................................................... 5

6.

Controlled landing with no more than one step in any direction ............................................... 6

CATCH: ‘Catch the bean bag with two hands’
1.

Eyes focused on the object throughout the catch....................................................................... 1

2.

Feet move to place the body in line with the object .................................................................. 2

3.

Hands move to meet the object ................................................................................................. 3

4.

Hands and fingers relaxed and slightly cupped to catch the object ........................................... 4

5.

Catch and control object with hands only (well-timed closure) ................................................ 5

6.

Elbows bend to absorb the force of the object........................................................................... 6

OVERARM THROW: ‘Throw the object as far as you can’ Student may take 2-3 steps
1. Eyes focused on target throughout the throw .............................................................................. 1
2. Stands side-on to target area ....................................................................................................... 2
3. Throwing arm moves in a downward and backward arc ............................................................ 3
4. Step towards target area with foot opposite throwing arm.......................................................... 4
5. Hips then shoulders rotate forward ............................................................................................. 5
6. Throwing arm follows through down and across the body ......................................................... 6
KICK (stationary ball): ‘Run up to the ball and kick it as hard as you can’
1. Eyes focused on the ball throughout the kick ............................................................................. 1
2. Forward and sideward swing of arm opposite kicking ............................................................... 2
3. Non-kicking foot placed beside the ball...................................................................................... 3
4. Bend knee of kicking leg at least 90 degrees during the back swing .......................................... 4
5. Contact ball with top of the foot (a “shoelace” kick) or instep ................................................... 5
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6. Kicking leg follows through high towards the target area .......................................................... 6
LEAP: ‘Run up to the marker and leap as far as you can’
1. Eyes focused forward throughout the leap .................................................................................. 1
2. Knee of take-off leg bends .......................................................................................................... 2
3. Legs straighten during flight ....................................................................................................... 3
4. Arms held in opposition to the legs ............................................................................................ 4
5. Trunk leans slightly forward ....................................................................................................... 5
6. Lands on ball of the foot and bends knee to absorb landing ....................................................... 6
DODGE: ‘Run up to each marker and dodge from it as quickly as you can'
1. Change direction by bending knee and pushing off the outside foot .......................................... 1
2. Change of direction occurs in one step ....................................................................................... 2
3. Body lowered during change of direction ................................................................................... 3
4. Eyes focused forward.................................................................................................................. 4
5. Dodge repeated equally well on both sides ................................................................................. 5
HOP: ‘Hop from one end to the other’
1. Support leg bends on landing then straightens to push off ........................................................... 1
2. Lands and pushes off on ball of the foot....................................................................................... 2
3. Non support leg bent and swings in rhythm with the support leg................................................. 3
4. Head stable, eyes focused forward ............................................................................................... 4
5. Arms bent and swing forward as support leg pushes off .............................................................. 5
SKIP: ‘Skip from one end to the other’
1. Shows a rhythmical step-hop........................................................................................................ 1
2. Lands on ball of the foot ............................................................................................................... 2
3. Knee of support leg bends to prepare for the hop ......................................................................... 3
4. Head and trunk stable, eyes focused forward ............................................................................... 4
5. Arms relaxed and swing in opposition to legs .............................................................................. 5
SIDE GALLOP: ‘Side gallop from one end to the other and return’
1. Smooth rhythmical movement...................................................................................................... 1
2. Brief period where both feet are off the ground ........................................................................... 2
3. Weight on the balls of the feet ...................................................................................................... 3
4. Hips and shoulders point to the front ............................................................................................ 4
5. Head stable, eyes focused forward or in the direction of travel .................................................... 5
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APPENDIX I: ACTUAL COMPETENCE METHODS AND PROCEDURES

Station 1
Static Balance - The balance required the students to stand in a two–by–two metre square
– designated by four markers and to stand on one leg for as long as possible or until the
assessor said stop. The camera was placed directly in front of the student. These were the
skill components assessed:
1. Support leg still, foot flat on the ground.
2. Non-support leg bent, not touching support leg.
3. Head stable, eyes focused forward.
4. Trunk stable and upright.
5. No excessive arm movements.
Vertical Jump - The vertical jump test required students to stand in a two–by–two metre
square – designated by four markers – and to jump as high as possible in the air. Once
they had landed, they were to come to a completely stationary position, and assume the
demonstrated starting position before commencing their next trial. The camera was
placed to the side of the student to observe the jump. These were the skill components
assessed:
1. Eyes focused forwards or upwards throughout the jump.
2. Crouch with knees bent and arms behind body.
3. Forceful forward and upward swing of the arms.
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4. Legs straighten in the air.
5. Lands on balls of the feet and bends knees to absorb landing.
6. Controlled landing with no more than one step in any direction.
Station 2
Two-handed strike - The students stood in the middle of a three–by–three metre square –
designated by four markers – next to a tee with a padded softball bat. When the student
signalled they were ready, they struck the ball that was resting on the tee at waist height.
Students were asked to strike the ball as hard as they could against the wall, then move
back into starting position ready for their next strike. The student was instructed to strike
the ball firmly, aiming at the ball. The camera was placed to the front of the student who
was standing side-on to the target area. These were the skill components assessed:
1. Stand side–on to target area.
2. Eyes are focused on the ball throughout the strike.
3. Hands next to each other, bottom hand matches the front foot.
4. Step towards target area with front foot.
5. Hips then shoulders rotate forward.
6. Ball contact made on front foot with straight arms.
7. Follow through with bat around the body.
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Stationary Kick - A foam ball, the size of a soccer ball, was placed on a soft cone
approximately 10 metres from a wall. Students were asked to kick the ball as hard as
they could against the wall, then move back into starting position ready for their next
kick. The ball was meanwhile retrieved and placed on the soft cone. The camera was
placed on the kicking leg side of the student to observe the kick. These were the skill
components assessed:
1. Eyes focused on the ball throughout the kick.
2. Forward and sideward swing of arm opposite kicking leg.
3. Non-kicking foot placed beside the ball.
4. Bend knee of kicking leg at least 90 degrees during the back swing.
5. Contacts ball with top of the foot (a “shoelace” kick) or instep.
6. Kicking leg follows through high towards the target area.
Station 3
Sprint Run - Two markers were placed approximately 20 metres apart with the starting
point at one of the markers. Students were instructed to run as fast as they could to make
it to the other marker, then stop and turn around. The students took a short 10-15 second
break in between and then repeated the run in the opposite direction. The camera was
placed in a position midway between the two markers in a side–on position as this gave
the best vision of the student at full speed. These were the skill components assessed:
1. Lands on the ball of foot.
2. Non-support knee bent at least 90 degrees during the recovery phase.
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3. High knee lift, thigh almost parallel to the ground.
4. Head and trunk stable, eyes focused forward.
5. Elbows bent at 90 degrees.
6. Arms drive forward and back in opposition to legs.

Dodge - Approximately 8-10 markers were arranged in a zig-zag formation, with the
starting point at one end of the markers. Students were instructed to run up to each
marker and dodge from it as quickly as they could. The dodge camera was placed in front
of the student. The dodge was assessed from the middle end of the markers, looking at
the student front on, as this gave the best vision of the student at full speed. These were
the skill components assessed:

1. Change direction by bending knee and pushing off the outside foot.
2. Change of direction occurs in one step.
3. Body lowered during change of direction.
4. Eyes focused forward.
5. Dodge repeated equally well on both sides.
Station 4
Leap - Two markers were placed approximately 15 metres apart with the starting point at
one of the markers. Students were instructed to run up to the marker and leap as far as

285

they could. The leap was assessed from a side-on position midway between the two
markers as this gave the best vision of the student at full speed and in full flight.
These were the skill components assessed:
1. Eyes focused forward throughout the leap.
2. Knee of take-off leg bends.
3. Legs straighten during flight.
4. Arms held in opposition to the legs.
5. Trunk leans slightly forward.
6. Lands on ball of the foot and bends knee to absorb landing.

Skip - Two markers were placed approximately 15 metres apart with the starting point at
one of the markers. Students were instructed to skip from one end to the other. The skip
was assessed from a position midway between the two markers in a side–on position as
this gave the best vision of the student at full speed as they skipped. These were the skill
components assessed:
1. Shows a rhythmical step-hop.
2. Lands on ball of the foot.
3. Knee of support leg bends to prepare for the hop.
4. Head and trunk stable, eyes focused forward.
5. Arms relaxed and swing in opposition to legs.
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Station 5
Side Gallop - Two markers were placed approximately 15 metres apart with the starting
point at one of the markers. Students were instructed to side gallop from one end to the
other and return. The side gallop was assessed from a front on position midway between
the two markers as this gave the best vision of the student at full speed as they galloped.
These were the skill components assessed:
1. Smooth rhythmical movement.
2. Brief period where both feet are off the ground.
3. Weight on the balls of the feet.
4. Hips and shoulders point to the front.
5. Head stable, eyes focused forward or in the direction of travel.

Hop - Two markers were placed approximately 15 metres apart with the starting point at
one of the markers. Students were instructed to hop from one end to the other. The hop
was assessed from a position midway between the two markers in a side–on position, on
the support leg side, as this gave the best vision of the student as they hopped. These
were the skill components assessed:
1. Support leg bends on landing then straightens to push off.
2. Lands and pushes off on ball of the foot.
3. Non-support leg bent and swings in rhythm with the support leg.
4. Head stable, eyes focused forward.
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5. Arms bent and swing forward as support leg pushes off.
Station 6
Overarm throw - For this test a two–by two metre square – designated by four markers –
was set up approximately 5 metres from a wall. Five bean bags were placed in a pile at
the back of the square. Students were instructed to pick up one bean bag at a time, move
into the middle of the square, face the wall, and throw the bean bag as hard as they could
against the wall. They then picked up the next bean bag from the pile and repeated the
sequence. At the completion of five throws, students recovered the bean bags and placed
them in a pile for the next student. The camera was placed on the side of the throwing
arm to observe the overarm throw. These were the skill components assessed:
1. Eyes are focused on the target throughout the throw.
2. Stand side–on to the target.
3. Throwing arm moves in a downward and backward arc.
4. Step toward target area with foot opposite throwing arm.
5. Hips then shoulders rotate forward.
6. Throwing arm follows through down and across the body.

Two-handed Catch - The students stood in the middle of a two-by-two metre square,
designated by four markers. One assessor stood 15 metres away and, when the student
signalled that they were ready, they threw a bean bag using a firm underarm throw, so
that the student was required to catch the bean bag at chest height. The throw needed to
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be from this distance and quite firm in order to allow component 6 to be demonstrated. If
the student caught the bean bag, they were to drop it at their feet and prepare for the next
bean bag; if they missed it, they simply left it and concentrated on their next catch. The
camera was placed to the side and slightly towards the front (approximately 45 degree
angle) of the student to observe the catch. These were the skill components assessed:
1. Eyes focused on the object throughout the catch.
2. Feet move to place the body in line with the object.
3. Hands move to meet the object.
4. Hands and fingers relaxed and slightly cupped to catch the object.
5. Catch and control object with hands only (well-timed closure).
6. Elbows bend to absorb the force of the object.
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APPENDIX J: PERCEIVED PHYSICAL COMPETENCE QUESTIONNAIRE
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APPENDIX K: SOCIAL SUPPORT QUESTIONNAIRE
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APPENDIX L: ENJOYMENT OF PHYSICAL ACTIVITY QUESTIONNAIRE
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APPENDIX M: PHYSICAL ACTIVITY MONITORS INFORMATION SHEET

296

APPENDIX N: PHYSICAL ACTIVITY MONITORS 7-DAY RECORD SHEET
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APPENDIX O: DATA COLLECTION MANUAL FOR ASSESSOR TRAINING
SESSIONS

Data Collection Protocol

May / June 2005

Ethics Approval
Approval to conduct the study has been received by the University of Wollongong
(HE04/291) and the NSW Department of Education and Training (SERAP 04.237).

Recruitment of Participants
The following schools will be included in the data collection for years 5 and 6:Belmore South PS

May 11-18

Sylvania PS

May 20-27

Burraneer Bay PS

May 30-June 6

Data Collection
The variables for the study will be collected in one separate data collection session at
each school. Physical activity monitors will be collected 7 days after the initial data
collection at each school.

Session 1
This session will take place as above. The session will be scheduled in the morning from
9am onwards. The questionnaires should take approx. 30 mins to complete and the FMS
should take approximately 60mins to complete. Assessments at this session will include:
Questionnaires on Social support for and enjoyment of physical activity and perceived
physical competence, height and weight. Actual competence (FMS) and physical activity
assessed through accelerometry (worn for 7 consecutive days following session 1).
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Height
Height will be measured using portable height scales (PE87, Impulsports, NSW) and the
stretch stature method. After removing their shoes, children will be positioned with their
head, upper back, bottom, and heels against the stadiometer. With their head in the
Frankfort plane, they will be instructed to inhale deeply and will be gently stretched (by
applying upward pressure though the mastoid processes) by the first assessor to their
maximum height, whilst keeping their heels on the ground. The second assessor will
slide the tape down until it is firmly against the top of the head. The measurement will
then be read aloud by the first assessor to the nearest millimetre and recorded by the
second assessor.

The first assessor will then remove the child from the stadiometer and take a second
measure, check the two values, and if the difference is greater than 1.5%, take a third
measure. If two measures are taken, the value is the average of the two measures, if three
measures are taken; the value is the median of the three values.

Weight
Weight will be measured using portable bathroom scales (Tanita HD646; Mentone
Educational Centre, Victoria). Children will be instructed to remove their shoes and any
heavy clothing, reset the scales by touching the sensor pad on the front with their toes,
and stand with both feet completely on the scales. The measurement will then be
recorded by an assessor to the nearest 0.1 kilogram. Height and weight measurements
will be taken out of the view of other children with only one child being assessed at a
time. These scales will be professionally calibrated prior to baseline data collection.

The first assessor will then remove the child from the scales and take a second measure,
check the two values, and if the difference is greater than 1.5%, take a third measure. If
two measures are taken, the value is the average of the two measures, if three measures
are taken; the value is the median of the three values.
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Height and weight measurements will be used to calculate body mass index (BMI) using
the formula weight (kg) / height (m2). The international reference standard developed for
the International Obesity Task Force (IOTF; (Cole et al. 2000) will be used to categorise
children as not overweight, overweight or obese.

Physical activity
Physical activity will be objectively measured using MTI (formerly CSA) Actigraphs
(MTI Health Services, Fort Walton Beach, FL, USA). Actigraphs will be fitted to
participants using adjustable elastic belts. All participants will wear the Actigraph on the
right hip, and all Actigraphs will be fitted firmly by research staff to ensure bouncing of
the elastic belt does not occur. The notch found on the outer-casing of the Actigraph will
be positioned at the top of the monitor and away from the participant’s body when it is
worn, as to ensure the monitor is not fitted or worn upside down.

Participants will be required to wear an Actigraph for eight consecutive days following
the first data collection session, with the first day of data collection being discarded
during data analysis. We will request that participants wear their accelerometer during all
waking hours and only take them off for sleeping and during activities in which the
accelerometer would get wet (for example swimming, showering and bathing).
Participants and their parents will receive information sheets explaining how to care for
the Actigraph monitors and how to wear them correctly. To decrease the likelihood of
participant reactivity to the accelerometers, it is best not to tell the child that it measures
physical activity (“so go and be active”). Participants can be told that the monitors
measure movement, so that when they read a book, watch TV, play outside or eat dinner
it knows how much their body is moving. If possible also suggest to parents not to alter
the child’s normal weekly activities (increase the opportunities for physical activity)
because they are wearing the monitors.

Participants or their parents will also be required to keep a log indicating when they took
the accelerometer off and the reason for doing so. This should assist in accounting for any
activity participated in during this period, and was a tool successfully used in our pilot.
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The data collected by the Actigraph are a series of numbers, called counts, representing
the level of intensity of movement for each time interval or cycle specified by the user.
For this study a one-minute time interval or epoch will be used. At the end of each one
minute interval, activity or ‘counts’ accumulated in this time will be calculated and stored
in memory for downloading at a later date. Data will be reported in terms of total daily
counts, minutes in moderate physical activity, minutes in vigorous physical activity and
minutes in very vigorous physical activity.

Accelerometers will be initialised 1- to 2-days prior to fitting the monitors on children
(preferably 1 day), and set to collect data in 1 minute epochs. When initialising the
monitors the default file name for the ini. file will be used, which is pre-set as the
identification number for that particular monitor (e.g. 19832.dat). When the monitors are
fitted to each child the monitor identification number must be written down next to the
child’s name on the data recording sheet, so that each child’s file can be identified.

Parents of participants in each school will be asked to return their child’s Actigraph 7
days after the initial testing. The data from the accelerometers will be immediately
downloaded from Actigraphs to a PC computer and coded at each site for later analysis.
After the monitors have been returned and the Actigraph counts have been downloaded
and stored as a data file, the names of the files will be immediately changed from the
default name (Monitor ID) to the child’s study code.

Perceived Competence
Perceived competence will be assessed using the Self-Perception Profile for Children
(Harter, 1982). All children must complete the same questionnaire at the first assessment
period.

The Self-Perception Profile for Children (Harter, 1982) consists of 18 questions. The
appropriate questionnaire will be administered before the testing of FMS proficiency
(actual physical competence), to prevent the participants’ performance on FMS
assessments influencing their perceived athletic competence.
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The Self-Perception Profile for Children will be group administered, using a master copy
of the questionnaire projected through an overhead projector. The master copy will be
exactly the same as the children’s copy, and the children will be lead through the
questionnaire question by question by a supervising researcher. So that children are not
influenced by other children doing the questionnaire, they will be seated at separate
tables, far enough apart so that they cannot see other children’s responses. After reading
through each question each child will be asked to place an √”
“ in the box that
corresponds to the child that is most like them, and whether this is true for them “some of
the time” or “all of the time”. After completing the questionnaire the researcher will
collect each child’s responses and scan over them to ensure that the child has not missed
any questions. Those children that have completed all questions can move onto the next
assessment station. For those children that have missed a question, the researcher will sit
back down with them and read over the particular question. The child will again be asked
which child they feel they are most like, and whether that is true for them “most of the
time” or “all of the time”. The child will mark their response in the appropriate box as
specified.
2. Questionnaire Social Support
3. Questionnaire Enjoyment of PA to be administered.

Fundamental Movement Skills:
Actual physical competence, or fundamental movement-skill proficiency, will be videoassessed using the Get Skilled: Get Active Checklist (NSW DET, 2000). This battery
involves twelve FMS.

Where possible, the skill stations will be set-up as follows:

1. Static balance and vertical jump
2. Two-handed strike and stationary kick
3. Sprint run and dodge
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4. Leap and skip
5. Side gallop and hop
6. Over-arm throw and two-handed catch.

1. Static Balance

2. Kick

V. Jump

Strike Net

Net
Wall

Wall
6. Throw
Catch

5. Side Gallop

3. Run

Hop

Dodge
4. Leap

Skip

Participants will be given a visual demonstration of the correct technique for performing
the skill before each test, but will not be told what components are being assessed. It is
best to focus the groups’ attention on the demonstration provided and for them to try to
perform the skill in the same way (“try to do it just like me”). It is also therefore crucial
that a proficient performance of the skill, with all the required components, is provided. If
the instructor feels that the demonstration provided is inadequate they can demonstrate
the skill again, and explain to children that the first demonstration might not have been
very good. Participants will then be asked to perform two trials of the skill, individually,
and a record of the skills completed by each child will be kept on the FMS checklist.
Each child will perform the demonstrated skill twice in a row, and then the group will
move onto the next skill. Children need to attempt to perform to the best of their ability,
so if the instructor feels that a child has not provided their best attempt (is misbehaving,
or is not trying) they can ask that child to perform the skill again (e.g. “Try to do it again,
but this time show us the best leap you can do”). All children should be reminded to try
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to perform the best they can, and all attempts should be made by the instructor to keep the
children motivated. No specific feedback should be given to the children before, during
or after each trial of a skill, though general positive feedback should be used to keep
children motivated (Well done!).

The video camera used to record the child’s attempts should be positioned approximately
90° to the direction that the skill is being performed, and, where applicable, on the
preferred or dominant side (e.g. for a right hand thrower the camera goes on the right
hand side). The camera should also be zoomed in so that the child takes up most of the
available space on the screen, but all of the performance is still captured.

Prior to beginning the assessments children should be informed that they are going to get
the opportunity to try a range of skills used in games and sports. The instructor will
demonstrate the skill first then all children will get two goes each. Explain that it doesn’t
matter how good they are, as long as they try their best then that’s all we want to see. It
also doesn’t matter if they make mistakes, because everyone makes mistakes and if
someone does make a mistake they won’t be laughed at. If a child does make a mistake
during the assessments (eg misses the ball on the tee during the strike), they may be given
another attempt to support their confidence, though this trial may not be used in later data
analysis.
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